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Future Developments in Occupational 


Psychology 
By L. S. HEARNSHAW 


This is the text of an address given at the 1953 Annual Conference 
of the National Institute of Industrial Psychology, held at Buxton. 
The author is Professor of Psychology in the University of Liverpool. 


REASONS FOR FAITH 
T is erhaps of some assistance in the very difficult task of looking into 
the future to cast our mind back into the past. At the beginning of the 
Present century few persons had the vision to foresee the tremendous de- 
velopment of motor transport which the coming half-century held in store. 
When in 1900 the 1,000-mile car trial round Great Britain was organised it 
Was designed partly to counter the ridicule and dislike of the public for this 
a Noisy and as yet unreliable contraption. But in spite of public opposi- 
91 the Pioneers themselves had faith in their invention. They felt that 
E harnessing of mechanical force to transport was in principle right, that 
lence and technology were behind their enterprise, and that in the long 
Un it was kouiad to succeed. In this faith they proved abundantly right. 

Y faith in the future of occupational psychology is rather similar. The 
pPPlication to the human problems of occupational life of the growing 
b nan sciences has the same kind of motivation. Occupational psychology 

ed from a vital and developing science of psychology; from an increasing 


body of fundamental research which is already large in quantity and in 
jeg rogress of psycho- 


lop; Areas beginning to reach maturity. The rapid p s 
pe cal Concepts and techniques in the last twenty years is a most sign! = 
Te “Nomenon, of which b os only the readers of technical journals an 

G Ports are fully aware. It is against this progress that the future of 
uus ational psychology must be envisaged. No technology can develop 
Io inn it be rooted in fundamental science. Occupational psychology is 
from 22 the fundamental science of psychology, and derives its impetus 


m the growing power of psychological research. 
Since the Sus Mere has Fen a Brad interest in all industrial 


c : 
read in the human problems of industry. In a recent yee of che 
Mana & habits of business executives in America the area of personne 
Was ;Sement provided the most frequent reading matter, while economics 
Welfare” ere second. Personnel management, human relations, e 
» Auman engineering, ergonomics—the field seems to be a crowde 


industrial. 


E 
i 
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one, and some may doubt whether occupational psychology has any dis- 
tinctive contribution to make. I believe it has, partly because it is n" 
firmly rooted in fundamental principles than any other approach, an 
partly because like all branches of science occupational psychology is not F 
dogmatic but an evolving subject. It is self-correcting, in the sense that i 
demands the verification of its hypotheses and the validation of its p 
dures. Itis not propounding a creed by the fate of which it stands or fa P 
but seeking for truth undogmatically. Its only article of faith is its adherenc 
to scientific method and the techniques of verification and validation to 
which every theory and procedure must be subjected. It inherits from h 
scientific view point that unique combination of breadth of vision an 
precision of detail which has given science its extraordinary scope an 
power. i i i Tal 

The average business man still regards psychology as something fanci 
and impractical. Majorities, however, are generally wrong when it com 
to passing judgment on new ideas ard new movements, as they were hod 
a century ago in the matter of the motor-car. Unfortunately the issue ! 
blurred in the case of psychology by the large amount of worthless popular 
psychology which continues to flood the market. But for those with Ya 
to see there is a developing scientific psychology. Because occupations, 
psychology is a branch o this movement it is the most fundamental of a 
the approaches to the human problems of industry. Occupational Die 
logy as such rather than any watered-down ‘human relations’ holds ou 
the best hope for progress in the future. In the long run the psychologist 
trained to use scientific method and increasingly refined techniques an 
equipped to find his way among the growing body of ascertained fact, !5 
likely to play an ever more and more important role in industry. ! 

To attempt to predict the lines along which occupational PE Y 1$ 
likely to develop is a more precarious undertaking than to predict in genera 
terms that it has a future. Probably in this country the relative shortag® 
of funds for research, and the fact that a considerable proportion of the 
available funds comes from government sources will ensure that the deve’ 
opment of octupational psychology will be fairly closely tied to practic 
requirements and centre round urgent practical problems. I select three 
major areas for discussion, without in any way suggesting that the list 15 
exhaustive. I deal too with problems rather than with answers, for it wou 
be presumptuous to try to forecast these. 


THE UTILISATION OF MAN-POWER 


Compared with many other countries of the world this country P | 
relatively ill endowed with natural resources. The skills and character © 
our people are the most important of the resources upon which our economic 
wellbeing depends. 'The wise utilisation of our man-power is, therefore, 
for us, more than for most other nations, a matter of vital concern. Ouf 
vopulation is now static, and in the immediate future it is certain that thd 
proportion of elderly persons in the population will increase. There is 
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strictly limi : z M 
a Loe rex pe Md high dn. to fill technical, profes- 
of British Indus s i H a recent conference between the Federation 
Ashby, Vice Ch ies and the Vice-Chancellors of our Universities, Dr Eric 
Me i f ia vA ua of the University of Belfast, pointed out that in 
Eizo E s in the top intelligence group numbered 15,000 compared 
"à is ee ph The annual intake into the universities was only 4,000 
had banned i with 16,500 in 1952. During that period the civil service 
Bib all H h he armed services grown vastly, and scientific research come 
Bs Ks ing heavy demands on the high ability group. High intelli- 
orant rome a scarce commodity, and it has become extraordinarily 
^ pem eri the aptitudes of the abler sections of the population should 
Aud asted. This involves three things: ascertainment, education, and 

: ction, in all of which psychology has a part to play. 
m E S ls any truth at all in the hypothesis that ability is in part dependent 
cm c endowment, it seems, that methods of ascertainment capable of 
Es potential levels of ability* before they have been developed by 
Whit i ce are going to remain important. Existing tests may be of some- 
L owill , Ju value, but this does not mean that more adequate instruments 
to be ot be devised as the result of future research. The signs seem to me 
M e unpromising, and I see no reason why we should not see new 
i ich might prove of great value in occupational selection. For 
cu rox now in progress on the higher levels of intelligence should 
y de € construction of tests assessing aspects of intelligence not measured 
On cr ing tests. Guilford in America 1s carrying out important research 
eee Thurstone, too, is experimenting with some entirely new 
meth 2 tests for temperament. And it is not impossible that quite new 
ence ^ s suchas the measurement of brain rhythms by. the clectro- 
m phalograph might turn out to have a role to play in assessing aptitudes. 
asse aps equally necessary 1s the critical evaluation of older methods of 
Ssment, such as the interview, which the application of psychological 


t r 
échniques makes possible. 


I ; 
hos not propose to say anything a je 
- lcation and training, about which nearly every productivity team return- 


in 
& from America has had some observations to make. But I must say 
d topic, the attraction of persons 


oductive careers. As civilisation 


bout the vast subject of industrial 


s à 

or ething about the rather neglected thir 

| eod ability into industry and other pr 
onm be more complex the strain of living becomes greater, and values 
fn ecome confused. The tendency to retreat from the turmoil and tc 
cise refuge in the realm of the ideal or in some sheltered backwater, exer 
Some powerful attraction on an increasing number of persons, including 

(th of the ablest. This does not necessarily mean monastic seclusior 
e in monastic intake both in Europe anc 

it may merely imply that : 
a low degree of stress, anc 
rry. The moral rights an 
it is clear, however, that i 
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any considerable number of persons were to choose such a course the kind 
of technical society in which we live must become increasingly difficult to 
sustain. The totalitarian method is to compel. This method is repugnant 
to the traditions of our own society, and in the long run dubiously effica- 
cious. But if we are not to have recourse to compulsion it becomes all 
the more necessary to study the reasons why persons are attracted into posi- 
tions of responsibility, and the sources of the frustration and disillusionment 
which promote withdrawal. This problem is particularly important to 
industry. There is still prejudice in this country against careers in industry 
though it is less strong than it was 25 years ago. Where are these attitudes 
acquired? How and why are they transmitted? What changes need to 
be made in industry to render it more attractive to persons of high ability? 
It is not, I am sure, for many persons mainly a matter of money, but 
something bound up with their freedom of mind and independence. 
believe that this question is going to become one of some importance for 
industry, and that it is a question in.the study of which psychology is 
implicated. 

On a more directly practical plane there is much that is unsatisfactory 
and wasteful in the vocational placement of the ordinary school leaver. 
Recent investigations such as that of Jahoda (1952) have shown a good deal 
of haphazard job placement. We have been slow in this country to make 
use of the improved methods of assessment which research has developed 
and tested, and which war-time saw widely employed in the services. Our 
methods of vocational guidance are considerably less thorough than those 
already in routine operation in some other countries. An admirable first 
step would be the implementation of the suggestion made by Alec Rodger 
that research officers should be attached to the Youth Employment Service 
to assess existing methods and to ascertain ways of introducing better 
methods. The maladjustments resulting from the misplacement and the 
mishandling of the juvenile in industry are so lasting and so serious in theif 
effects that it is difficult not to believe that we shall be compelled to take 
up this matter more thoroughly in the future. And indeed there are already 
more than a féw signs that the problem is to receive increasing attention. 

It is safe to predict, I think, that there will be an increasing use O 
occupational psychology in connection with man-power problems. The 
occupational psychologist may not have all the answers, but he does scem 
to be developing the techniques which may help to provide the answers. 


THE WILL TO WORK 


Another key question in the kind of age into which we are moving 15 
the whole matter of incentives. In his broadcast talks on ‘The New 
Society’ in May, 1951, E. H. Carr said, “ the attitude of the new society 
to work is perhaps the most crucial issue which it yet has to face, since the 
fate of every society depends in the long run on the productivity of its 
"workers ". Without constant vigilance there can be little doubt that stan- 
dards, both quantitative and qualitative, can slip disastrously, and public 
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opinion can gradually become resigned to the very third-rate. As Carr 
pointed out in his broadcasts, the old and very powerful incentive of fear 
has been enormously watered down, but so far no very effective substitute 
has been found. This is certainly an issue that will have to be faced, and 
itis an issue on which the occupational psychologist should have something 
to say, for perhaps the chief danger in this field is that of narrow views 
and the tendency to aim at quick, short-term results without regard to 
ultimate consequences. j 


'. There has already been a shift of emphasis among psychologists from 


incentive schemes and what Adam Curle has termed “psychological make- 
shifts’. The reason for this is that incentive schemes do not work auto- 
matically, but only in certain kinds of context or as ingredients in a larger 
Pattern. A study by Roy (1952) in an American machine shop, for instance, 
indicated that the operators were restricting output by wasting 234 to 3 
Ours in an 8 hour day in spite of a piece-rate pay plan. Many cases have 
en reported in which overheads consequent upon incentive payment 
Plans have more than counter-balanced gains and led to higher eventual 
Costs to management. However, there is equally no doubt that in appro- 
Priate contexts incentive schemes have led to very remarkable results. 
- CThaps the most outstanding example is the Lincoln Electric Company s 
Incentive scheme described in Lincoln's book Incentive Management. This 
Scheme has led to very high efficiency together with the payment of 
perhaps the highest industrial wages in the world. But as a perusal of the 
ook will show, it is very much more than a mere incentive scheme. Incen- 
Ves are an element in a much wider plan involving a whole philosophy 
: management, and a social restructuring of the works. „This remarkable 
XperimenPhas grown slowly over some 40 years, and it is probable that a 
Bradual growth in time is a factor which we must always keep in mind 
ealing with human relations in industry. It is one of the dangers 
of the methods engineering approach to human problems, as contrasted 
With the more biological outlook of the psychologist, that it tends to demand 
results too quickly and ignores the need for slow growth processes. — 
i Psychological research, therefore, is shifting from the examination of 
incentive schemes as such towards social studies of high productivity units 
ut a view to disengaging the factors that make for high productivity. 
his trend is exemplified by the work of Marriott in this country, and by 
* Michigan investigations in the United States. The Michigan studies 


M already thrown some doubt on the traditional principles of industrial 


Administration, High productivity groups were marked by loose, informal 


More personal structures rather than by precisely elaborated hierarchies 

«p detailed job specifications. As Whyte (1951) stated in ano ae 
and ; alleged principles of administration are a curious Hine of oe PS 
Vie fact?, Here again perhaps the most important fact is that trad pa 
Wpoints are being called in question as the result of the more scientin« 


a 
Pproach of the occupational psychologist. 
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A so far rather neglected, but nevertheless central, factor in the will to 
work is the factor of obligation. It seems probable that occupational 
psychologists will be forced to pay more attention to obligation in the 
future. When we analyse the meaning of work, and ask what distinguishes 
it from other activities, we arrive in the end at the conclusion that work 
involves a system of mutual obligations. It is more than a matter of want ; 
but a matter of ‘must’. Incentives can support and reinforce obligation 
they cannot replace it. As Ernest Bevin remarked, “ you cannot have soda 
security in this country without having some obligation ". In his broad- 


casts already referred to, Carr pointed out that “ no period before the 19th. 


century would have questioned the existence of a right to compel men to 
work”. Obligations seem to imply some sort of sanctions. But this side 
of the matter has its dangers, and psychologically the most important 
question is how the sense of obligation becomes part of a man’s character; 
what conditions are favourable for its growth, and what conditions un- 
favourable. These are not short-term problems, but they are very funda- 
mental ones, and the occupational psychologist will sooner or later have = 
face them. The work of social psychologists on roles, norms, attitudes an 
the process of socialisation has usefully paved the way. 


INDUSTRIAL PATHOLOGY 


The third topic which it seems to me is likely to be important in the 
future development of occupational psychology is what might be termed 
industrial pathology. There is a growing PAAA that in a good deal 
of industrial behaviour, both individual and group, we are confronted with 
behaviour that cannot be understood in rational terms, in other words 
behaviour which is in fact psychopathological. This is not à now point of 
view. It was perhaps first clearly expressed by an American economist, 
C. H. Parker, in a striking series of essays published in 1920 under the title 
The Casual Laborer and Other Essays. And it was also, of course, tht 
point of view of Elton Mayo in his account of obsessive thinking among 
industrial workers. Renewed and more intensive work on the problems 


have any suggestions to make as to possible therapeutic measures it is O 
the utmost importance that they should be utilised. We need have nO 
plexity of the factors involved or about 
the many obstacles which therapeutic measures are likely to meet with 19 
practice. Nevertheless it still seems worth while to prosecute research as 
vigorously as possible and to gain as much insight as possible into the nature 
3f these pathological phenomena which seem to accompany moder” 
industry wherever it becomes established. It may enable us in the long 


| 
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run to build a more wholesome industrial structure, and in the short run 
to avoid some of the tensions and upheavals which have caused so much 
Wastage in the past, and which we can ill afford ‘in the future. In this 
field as in the other two which have been referred to the concepts and 
the techniques developed by the psychologist seem absolutely necessary if 
Progress in understanding is to take place. 


PRACTICAL PROBLEMS 


The future development of occupational psychology depends on a close 
relation between the psychologist and industry. For this to take place the 
P Sychologist must have a better understanding of industry and the indus- 
trialist a better understanding of psychology. In the first place it is a matter 
Of better training on both sides. There has been a good deal of discussion 
about the training of the occupational psychologist, but so far little imple- 
mentation, I do not believe that an occupational psychologist can be trained 
wholly in the laboratory, and there seem to me to be considerable dangers 
in the present tendency of appointing to industrial research units psycholo- 
Bits with no field experience. I agree with those who hold that post- 
Staduate training in occupational psychology is necessary to supplement 
the basic training in psychology, and that this postgraduate training must 
Include experience in industry itself. An essential practical problem in 
Connection with this postgraduate training is the provision of adequate 
Brants for postgraduate students, and it is to be hoped that sooner or later 
Industry will make funds available for the endowment of postgraduate 
sc olarships. s Pee % 

, The training of future managers and trade-union officials in psychology 
E equally £mportant. While it is quite clear that time would not allow 
More than an introductory training in occupational psychology, this train- 
Ng should not be a well-meaning and watered-down human relations 
Programme’, but should include some comprehension of the key one 
and methods of modern psychology. There must be more understan ae 
of the need for getting down to first principles and more awareness of he 
Mportance of scientific methods of analysis and verification than is Tus y 
Siven in short courses on the human problems of industry. It wou 3 a 
good thing, too, in my opinion, if some industrial managers and E i 
"nion officials were ful y trained psychologists, so that the ee x ogica 
Point of view could be adequately presented at managerial and tra pu 
Meetings and conferences. There are many trained engineers and eain 
&countants in managerial positions who can voice the technical and the 
"ancial points of view, but so far very few trained psychologists in 
ana erial cu 3 
ina ly, t deoa need for the close day-to-day contact between the 
Psychologist and industry which can come about only if some peycbologt i 
i © Working in and for industrial organisations. Few firms at present 
a Ploy their own occupational psychologists. Perhaps before long it wil 
* regarded as essential for a large firm with a progressive personnel policy 
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to have its own occupational psychologist. But before that happens on any 
considerable scale it will be necessary for proper training courses to have 
been established, and for firms to have a reasonable assurance that the 
persons they employ in this capacity are fully competent. The aa o 
France, where occupational psychologists are awarded a state diploma a ia 
having received a thorough theoretical and practical training, is wor T 
of careful attention. Provided there are sufficient trained occupationa 
psychologists to meet the demand, and provided there are a sufficient ou 
ber of enlightened managers to realise the opportunities, the stage is set 
for the progressive development of occupational psychology. It is now 
some thirty-five years since the first tentative investigations were carrie 
out in this country. Enough experience has been gained to justify a decisa 
expansion in the near future. It is perhaps significant that the latest gian 
American trust to be established, the Ford Foundation, is to devote its 
large resources to the development and application of the human sciences 
For those that have the vision to see this is the realm that holds open the 
most important prospects of fruitful advance for humanity, not only E. 
material well-being, although this might well be considerable, but in term 
of human happiness. 
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Four Years Later: 
A Follow-up of an Experiment in Selecting 


Supervisors 
By JOHN D. HANDYSIDE and DAVID C. DUNCAN 


The original experimental selection procedure was operated by 

members of the management of the firm with the advice and assist- 

ance of Brigadier F. I. de la P. Garforth, representing the National 

Institute of Industrial Psychology. The analysis of the data and the 

preparation of this paper were the work of Mr Handyside and Mr 

Duncan, who are members of the Institute’s Foremanship Research 
Group. 


an experimental selection procedure in a large heavy engineering works 
in Scotland. Two different selections for promotion to supervisory 
Positions were made from a field of 110 candidates, obtained by advertise- 
` ment within the firm. The first selection was made by management by 
“It customary method of review and nomination; in the second, from 
hist Same field, systematic methods were used, including biographical 
ae sheets, recommendation forms, intelligence tests, interviews, group 
D On sessions, and a final selection panel. This latter procedure was 
z y members of the management with the advice and assistance of a 
uber of the Institute's staff. The procedure and results of a follow-up 
in led out two years. after the original selections were made are described 
earlier publigations (NIIP, 1951; Castle and Garforth, 1951). 3 
ups that need be said here is that the final gradings by the selection panel, 
1ng the whole of the experimental procedure into consideration, for the 
16 men regarded as worth serious consideration for promotion, correlated 
aft E -08 with assessments made on these men by their managers two years 
hee the original selection. This was an encouraging result, not so much 
Side of the absolute size of the prediction coefficient, but in comparison 
the poor prediction, .23 + -14 obtained by management's normal 


Procedure, 

out he remainder of this paper will discuss the results of a follow-up carried 

ex in November, 1952, i.e., 4 years 5 months after the original selection 
Periment, 


]: June, 1948, the Institute's Foremanship Research Group conducted 


v THE CRITERIA 


Th c y j : 
selects, criteria were available against which to assess the efficiency of 
the 91: first, ratings by managers who were in a position to assess 
haq performance of the men concerned; and, secondly, whether the men 
Year = promoted twice, once, or not at all during the four and a half 
eriod 
t e 
follow possible to obtain ratings on 34 men at the time of the second 


“up. None of the remaining ten men had been promoted since the 


Jm 
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first follow-up, and it was, therefore, considered acceptable to take p. 
first follow-up gradings of these men as reasonable estimates of the grade 


they would have obtained on the second follow-up, for although the | 


correlation between rst and 2nd follow-up grades for the 34 cases was only 
-60, the ten men on whom no second follow-up data were gathered were 
selected from the lower grades, having obtained 4 C's, 5 D's and 1 E on 
the first follow-up, a six point scale from AA to E being used for grading: 
(I these ten men are graded the same on the second as on the first fon 
up, the correlation for the 44 men rises to -79 in comparison with .71 c. 
is the figure obtained by correcting the correlation for the 34 cases fo 
selectivity.) í : 
The apparently objective criterion of the incidence of promotion hà 
considerable limitations. Some men who are highly regarded by the! 
managers have not yet attained a second promotion because of circum 
stances which have no relation to their capacity to fill senior posts. More 
over, some of the men who have beea promoted twice have, in fact, aa 
from operative rank to chargehand, and thence to junior foreman, whi 
other men with only one promotion to their credit have risen from charge 
hand direct to senior foreman. i 
Because of the relative inadequacy of either of these criteria alone, it was 
decided to combine all the information available and thus produce a sing'* 
composite criterion. A ten point scale was devised ranging from: { 
I Candidate promoted twice. Rises from junior post to very senio" 

post. Reported as ‘outstanding’ in both posts, m. 

Il Candidate promoted twice. Rises from operative or acting junio 


pos to senior post. Reported as ‘ very good’ in first post an 
east as ‘good’ in second post. ia. 
or 


Candidate promoted once. Rises from junior to moderately seni’ 
post. Reported as ‘outstanding’ or “very good’ in new poe 
Further promotion absent only because of lack of vacancies. 
through: 
VI Candidate promoted once. 
Reported as at least * above 

tion possible. 


: / T t 
Rises from operative to junior poy 
average’ in new post. Further pro™ 


to: 


IX Candidate not promoted during the 4% 
X Candidate promoted and demoted. 


: í e 

The authors independently sorted the men "into these grades. The cor f 
lation between their independent sortings was -94. The cases of discrepa” 
were discussed and a final agreed distribution was obtained: | 


Category I N DI Iv v vr VI vni x x To 
Number of men 1 LR INN. I 44 


Te UR : Se A [ 
This criterion takes into account all the information available on B 

"nerformance of the candidates, but as it is based in part on ratings bj 

managers and in part on the incidence of promotion which is affected 


year period. 


j 
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chance factors such as the availability of vacancies, it would probably be 

reasonable to estimate its reliability as in the region of .6. (Evidence about 

the reliability of managers’ gradings will be quoted later in this paper.) 
The relationships between the composite criterion and its parts are : 


poe EE 


1 Managers’ ratings at rst follow-up --- 7k. M0 dua 
2 Managers’ ratings at 2nd follow-up. 54 . .86 
3 Incidence of promotion e e -75 
4 Composite criterion 


(N = 44 in each case) 


MANAGEMENT S NORMAL METHODS OF SELECTION 


One important part of the experiment was its attempt to compare 
customary methods of selection with selection based on more systematic 
techniques. Management’s customary method of selection consisted of short 
interviews by the candidates’ managers and discussion amongst managers 
Who could be expected to know the men reasonably well. The results of 
the experimental evaluation of this method indicated that it was defective 
toa Startling degree. Managers were required to sort the rro candidates 
into four groups— Outstanding’, * Confidently recommended’, * Ade- 
quate’ and ‘Unsuitable for promotion’. The distribution of the candi- 

ates amongst the groups was 2:12:29: 67. The validity of the 
Customary method of selection as measured by the correlation between 

€se grades and the composite criterion based on achievement and job 
Performance four years later, for the 44 candidates followed-up, was 
sae 15. The result was slightly better for the 34 candidates ' accepted ° 

Y the custymiry method; the validity rose to .26 + .16. 

Ossibly more startling is the relationship between intelligence test scores 
ind the “customary method’ gradings; for the 110 candidates the corre- 
ation was .07 + .09, i.e. there was no relationship between intelligence 
9t scores and the criterion by which management normally decided who 
"ET and who was not, to be promoted. 
m is contrasts notably with the relationshi 

non and intelligence test scores, 59 + 10. 
A relationship between candidates' ages and the results of pana 
ies $ normal selection method is interesting. The following table : OWS 
D Numbers of candidates in various age ranges, and the proportion of men 

cach age range ‘ accepted’ by the customary method of selection. 

Age 211026 271035 36 to 44 45 and over Total 


Number Of. candidates ^ 29 41 30 10 110 
34 67 30 39 


od to favour men 


H . 
p between the composite 
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—.33. lt would seem, therefore, that the preference for older candidates 
was unjustified. 

The foregoing indicates the very low validity of management's customary 
method of selection. What evidence is there of the reliability of this 
method? As part of the experimental procedure, recommendation forms 
were filled up on each of the candidates; these were completed by each 
candidate’s immediate superior and countersigned by the next senior 
supervisor. In a sense, therefore, these forms can be regarded as a system- 
atisation of the customary method of selection. The correlation betwee? 
the recommendation form gradings and the gradings arrived at by the 
customary method, however, was only .47 + .07. (The recommendation 
form gradings again correlated zero with intelligence test scores, and only 
.26 with the final composite criterion.) . 

It would seem, therefore, that management's customary method of review 
and nomination was not only of very low validity, but was also unreliable 
in the sense that two methods of carrying it out produced considerably 
different results. 


THE LIMITED USEFULNESS OF THE RECOMMENDATION FORMS 


The recommendation form used in the experiment was, as has been 
indicated above, of very limited value. This contrasts markedly with the 
results, quoted by Vernon (1950) of enquiries into the value of confi- 
dential references in the selection of Civil Servants. Possibly the poor results 
were due to the désign of the form. Too little time was available to permit 
the development of a really adequate form. The one used had three scales 
for “Technical ability and aptitude’, * Co-operation and willingness’ an 
“Leadership qualities ’, each of these scales having three poirzis and inviting 
further comments. The overall scale was a four point one and carried the 
greatest weight. It is possibly because of the very few intervals used 1? 
these scales and the consequent impossibility of comparing judges and thus 
correcting for undue leniency or strictness that the form showed such 
limited value. It seems more probable, however, that the zero correlatio® 
with intelligence was due to very different assumptions by the raters about 
the level of ability required for suitability as a supervisor. Better result 
can reasonably be expected if sufficient time is available to permit 
training of the people filling in the recommendation forms. In this cas? 
the whole procedure had to be completed very quickly and no time was 
available to train raters, 


» 
PREDICTIVE EFFICIENCY OF INTELLIGENCE TESTS 
The rro candidates took two NIIP intelligence tests in the course of the 


experimental procedure, Group Test 33, a verbal test, and Group Test 70/23 
a non-verbal test. 


As has been indicated above, management's normal selection procedure 
"correlated zero with intelligence test grades. The experimental procedure 
gradings, however, correlated positively with test scores and consequen 


2 
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the candidates who wer i 
[ e accepted by this procedure were a selected ; 
sn the 44 candidates who emerged from both procedures, and o PUR 
a led data are available, also include a higher proportion of above 
The e scores an is a case for the total population of 11o candidates. 
owing table, in ich the fi 
Eselet g abe yh er gures are percentages, shows the extent 


a men 28 men 44 men 
3 selected by selected by on whom 
Hrs genre 110 management's experimental follow-up 
rade candidates customary procedure data are 
a method available 
I4 I2 21 I 
P 19 18 32 23 
b 3o 35 36 34 
31 32 II 25 
E 6 3 o 2 
10096 10096 100% 100% 


ees follow-up group of 44 men consists of 10 who were picked by the 
E imental procedure only, 18 men who were picked by both methods, 
16 men who were picked by management's customary method but 


TeJected by the experimental procedure.) 
E. is worth noting that the experimental procedure rejected a fairly high 
Portion of candidates with superior intelligence test r sults : 
2 A B C D E Total 


Intelligence grade 
ercentage of candidates with 
this grade rejected by ex- 


Perimental procedure 6o s7 7o 91 ee 


7 
The value of the intelligence tests in the selection procedure is indicated 
M fact that the correlation between test grades (GT 33 and GT 70/23 
o A IR and the final composite criterion for 44 men 1s 51, and correcting 
Selectivity, this rises to 59 + .IO. E 
e intercorrelations of the criterion with age, intelligence test scores, 


Cte., Were: 


I G . B . 3 2 3 4 5 
omposite criterion e. 52 -40 S51 —.33 
2 GT 33 (verbal test) e .65 
3 GT 70/23 (non-verbal test) 
4 Combined scores on" GT 33 
and GT 7o/23 — 40 


N- ge m - - 
—44 in each case. These correlations are not corrected for selectivity.) 


NTERVIEWS 


n the course of the exper-- 
One interviewer Saw 


THE CONTRIBUTION OF THE I 


Eac 
I of the 110 candidates was interviewed i 
procedure by two independent interviewers. 
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all the candidates ; the second interviews were distributed amongst five 
other interviewers, cach of whom saw different numbers of candidates. In 
addition, the NIIP investigator sat in on 84 interviews by one or other E 
the management interviewers and recorded his independent judgment o 
the candidate's suitability; he personally conducted the second interview. 
in 22 cases when no management representative was available. The manage 
ment interviewers had previously been given about one day’s training in 
interviewing technique by the NIIP investigator. 


Interviewers had available to them (a) a biographical history sheet filled 


out by the candidate, (b) the recommendation form filled out by the candi- - 


date’s immediate supervisor and countersigned by the next senior super- 
visor, and (c) the candidate’s intelligence test results. To assist them to 
record their views interviewers were given record sheets set out in the 
manner of the ‘Seven-Point Plan’ (NIIP, 1952) which were intended as 
an aide-memoire during the course of the interview. Half an hour was 
allowed for each interview, although n some cases the interview was per- 
mitted to last longer. 


The validities—corrected for selectivity—of the various interview grad- 
ings as measured by their prediction of the composite criterion for the 44 
cases followed up, are given below. In the case of interviewers II, III and 
V too few of the candidates they saw are included in the follow-up group 
to permit the calculation of the separate validities. Their gradings have, 
therefore, been combined and the average validity is given. In the case 
of the NIIP interviewer, only 8 of the 44 cases were interviews conducted 
by himself, the remaining 36 cases are gradings made after observing inter 
views carried out by one or other of the managers. 


Number of ~ Number of 


Validity of cases in candidates 
interview follow-up interviewed 
ratings group 
Interviewer I m 554-11 44 106 
Interviewer IV ats: e 664.13 18 38 
NIIP Interviewer |... s 614.09 44 106 
Interviewers II, IIl and V ... -17 £ -23 18 


The intercorrelations between interview ratings by the three interviewers 
who achieved moderately high validities were: 


Number 
; r of interviews 
Interviewer I vs. Interviewer IV. Ws 65 EN 38 
Interviewer I vs, NIIP Interviewer ... * .66 M 106 
NIIP Interviewer vs, Interviewer IV ... .90 bs 38 


The last of these correlations is between ratings made by the interviewe! 
and the NIIP investigator observing the same interview. The other tw? 
correlations represent agreement between interviewers conducting indepen- 
dent interviews. 


‘faking all the data on agreement between interviewers (including II, jui 
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MN bar may be considered as a measure of the reliability of the 

NA > independent interviewers achieved an average intercorrelation 

mA ith i range of .2 to .7; two raters independently rating on the same 

These x achieved an average intercorrelation of .73 with a range of .6 to .9. 

Ee: e are very much in agreement with the results of previous 

JM Te for example, Vernon (1953), although in this case the validities 
erviews are higher than is apparently usual. 


PANEL REVIEW OF INFORMATION ON CANDIDATES AT THIS STAGE 


On completion of the interviews, the panel of managers came to an agreed 
y grading for each candidate, based on all the information at their disposal, 
n. biographical history sheet, recommendation form, test results, and 
terview gradings by three interviewers. 
106 men survived to this point in the procedure. The distribution of 
gorge by the panel at the end of their deliberations was: 
anel gradin T TA B C DES DES 
Number of candidates obtaining 
E grade es a 32. Bib 2542 24 ND 106 
He. e validity of this grading as measured by its prediction of the combined 
pon grade four and a half years later, for the 44 men followed up, is 
Rt «IO. 
a Although this is lower than the .59 achieved by e 
NM in view of the unreliability of the criterion and of the interview 
ings, it is worth estimating the validity of the panel £rades when these 


Unreliabiliti z s DS 
reliabilities are corrected. Since the criterion includes management 


of RBS and managers' ratings based on interviews agree only to the extent 
in th. it is reasenable to assume that the criterion reliability is somewhere 
4 reliab; region of .6. Therefore, if the interview grading and the criterion 
à : ilities were raised to .95 by increasing the number of interviewers and 
| Wan umber of managers assessing the candidate's job pe the 
atten. of the interview would rise to 87 (by formula for correction for 
se ae To achieve this, however, 1t would be necessary to have 13 
lewers, which would be economically unreasonable, and’ 13 managers 
aey the men well, giving assessments of their job performance, 
is quite impracticable. 
Orrecting the prediction of the intelligence test 
ot both test scores and criterion, the coefficient c 


s 78. 


the intelligence tests 


gradings for unreliability 
orrected for attenuation 


© 


"ELATION OF A L's GRADINGS TO INTELLIGENCE TEST SCORES 
THE PANE 
des by the panel (when intelligence 


ight have been expected, where the panel 
f the test results, and where the panel ` 
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PANEL GRADES 


Boc DE 


Panel grades surprisingly 
low (12 cases) 


Intelligence 
test grades 


Agreement within expected 
limits (81 cases) 


m Oo o0oU D> 


Panel grades surprisingly 
high (13 cases) 


In the case of the men whose panel grades were surprisingly low, five 
of the twelve were under 24 years old and comments by interviewers indi- 
cate that they were rejected because it was felt that they were immature 
e.g., ‘immature and inarticulate ean intelligent youth but no drive of 
initiative’, ‘adolescent’. The remaining seven do not fall clearly into any 
distinct category; one was a man with a very unusual background and 
interviewers disagreed com letely in their assessments of him, two we! 
regarded as ‘ rather E nE signs of leadership ability’, one m4? 
was commented on very favourably and it is difficult to see why he was 
graded D, and the records shed no light on the three other cases. 


In the case of the thirteen men whose panel gradings were surprising? 
high, there is no marked relationship between age and grades, althoug à 
the group contains twice as many men in the age range 33 to 39 as wou 
be expected by chance. The interviewers’ comments suggest that the 
favourable impression created by the manner and bearing, and person? 
reputation of'these men was allowed to override doubts about their int 
lectual calibre, e.g., ‘good interest pattern’, ‘excellent record’, ‘a 9° 
tradesman, clean, tidy and alert’, “very conscientious’, ‘excellent Servi 
record’, ‘ a brisk, alert, pleasant man; a good mixer ’, ‘a very sound chap 
pleasant manner and appearance, full of drive and very sure of himse™ 
adequate intelligence’, 

Only one of the cases in which 


the panel zradi isingly low 
was included in the follow-up gr E pue sli 


: oup; in this case the man did very wd 
and the panel grading was unjustifiably low. Data are available on five ° 
the thirteen men whose panel grades were surprisingly high in view of the 
test scores—two of these men justified their pancl grades, three did not. 


The panel grades correlate zero (+.004) with age, although age 
*correlates —.3 with the criterion. T 


c Í his at least is an improvement E 
management s customary method gradings which correlated +.3 with a£ 


E 
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THE RELIABILITY AND VALIDITY OF THE GROUP DISCUSSION SESSIONS 


„The experimental procedure had two parts. Part I, which has been 
discussed above, consisted of the consideration of recommendation forms, 
application of intelligence tests, and interview. Part II consisted of three 
Broup discussions for each candidate. Only candidates who were regarded 
as above average in Part I were allowed to proceed to Part II; in fact, the 
upper 40 per cent. of the candidates, as decided by the panel gradings at 
the end of Part I, took part in the group sessions. (6 men with A or B 


. Brades in Part I were excluded for extraneous reasons—sickness, etc.) 


Thus 44 selected men were subjected to further screening by means of 
group methods. It should be noted that these 44 are 707 the same as the 
ollow-up group of 44; the equal numbers arise by coincidence. In fact, 
follow-up data are available on only 28 of the men who took part in the 
Broup sessions. 
t he candidates were divided into five groups of nine, roughly according 
© their ages, and the age ranges in each group were: 

Group A Group B. Group C  GropD Group E 

41 to 46 33 to 40 30 to 35 241030 21 to 24 
f Fach group met for a period of three hours during which (1) they held a 
tee discussion. on a subject such as “The National Health Service", (ii) a 
or cussion on a technical subject such as * Rate Fixing’, and (iii) a discussion 
dua Subject relating to personnel practice, * Apprentice training ps 
cu igation to produce more than technical competence’. Each of the dis- 
melons was observed by two managers and the NIIP*investigator, who 
watched the way in which the candidates interacted to see which men 
bu. Te accepted as leaders, which men made sensible and constructive contri- 

tions, whicl? made stupid and destructive contributions, and so on. 

Each observer independently rated each candidate on completion of each 

'Scussion, and at the end of the three-hour session each observer rated 


le cand; discussions. Finally, the observers 
ndidates for the whole of the three discu: agrecd rating for cach 


ISCtss : 3 i 
ed their overall ratings and arrive at an : 
cand: 2 g i 
ad idate, A five-point scale was used for each of the gradings and, ip 
pe ho each observer placed the candidates in rank order fdr their overal 
T . " . 
Ormance in the three discussions. 

* agreements between gradings 
SSlons were: 


by different observers in the three 


isc: 
Average r between 


any two observers Range E r's 
CE a 
echnical subject discussion --- j^ s" e 


€rsonnel subject discussion --- 
cussion intercorrelations indicate ch oban 
E loe pd d, ie. each observer 
tend of the three discussions are positively correlated, ee Bur 
The to approve of the same candidates in each of the three. is ; d : 
average intercorrelations of ratings by the same observer in e 


y one of the dis- 
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different discussions were: 
Averager Range of1’s 


‘Free’ discussion vs. Technical subject discussion — .7o 6 to 8 
‘Free’ discussion vs. Personnel subject discussion .65 5 to .7 
Technical subject discussion vs. Personnel subject 

discussion m : - we 72 65 to 75 


It is to be expected that when each observer summarised his ratings for 
the three discussions there would be greater agreement between observers 
than when each discussion is taken separately. This was, in fact, the cases 
the average intercorrelation between ratings by any two observers con- 
sidering the three discussions together, was -73 with a range of .69 to vi 
This is a notable improvement on the agreement between interviewers 
despite the fact that the candidates in the discussions were the upper two 
fifths of the candidates interviewed, and were, therefore, a much more 
homogeneous group. (The estimated agreement between observers ha 
all 110 candidates been included in the discussion sessions is .87.) . 

Each observer put the 9 candidates in rank order after each session © 
three discussions. As the groups had been selected in such a way as 10 
restrict the age range within groups, it is to be expected that observers | 
would be able to agree more closely about the rank order of candidates if 
each group than they would agree about the letter grades to be allocate? 
to candidates drawn from different groups. This was, in fact, the cas 
the average rank order correlation between any two observers was .78 with 
a range of .33 to «97. The gain in agreement is remarkably small in view 
of the fact that in awarding the letter gradings observers had to carry sub- 
jective standards of performance in their minds for a period of several days; 
whereas in giving rank orders they had no need to remember standards © 
performance in other groups. a 

It is clear from the above that the group discussion technique provided 
considerably more reliable gradings than did the interview. The validity 9 
these gradings has, unfortunately, to be estimated from a sample of only 


me 


28 cases. The validity coefficient of the agreed grades by the panel of 
observers taking three discussions into account for each candidate, is 5% 
and correcting for selectivity this rises to 58 + .12, that is these grading" 
are slightly more valid than those based on the Panel gradings based 0? 
the interviews, etc., at the end of Part I of the experimental procedure. , 
However, the group discussion technique is considerably more expensive 
in terms of man-hours: 
9 candidates interviewed by two 
interviewers for half an hour 
each 


— 9 candidate hours + 9 interviewe, 
hours; and allowing for wait f 
time, etc., this is approximate?) 
20 man hours. e 

= 27 candidate hours + 9 obser 
hours, no waiting allowance 


3 p 
Necessary; this totals 36 1m? 
hours. 


9 candidates observed in three 
discussions by 3 observers 
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an es hog time is approximately equal in each case, but the cost 

: lidates' time is nearly three times as high by the discussion tech- 

Bique. This is a considerable disadvantage when the selection is from 

Mae drawn from within the firm, who are being paid their normal 

Z ges for time spent on selection procedures. There is good reason, there- 
I6, to use the discussion technique as the second hurdle rather than the 
rst hurdle in the selection procedure. 


WHAT DID THE GROUP SESSIONS MEASURE? 


ae aim of the group procedures was to observe the candidates in a social 
DR m thus to obtain some measure of personality factors, such as 
Is dba py to others, co-operativeness, intelligence, persuasiveness and 
Fi SR . As has been indicated, the observers attained a reasonable 
e Sree of agreement in their ratings of the candidates by the end of the 
Ssions, but this does not necessarily mean that they were agreeing about 
Th Personality factors that it was hoped the group sessions would measure. 
e following table indicates the correlations between some items in the 
E procedure and the agreed Panel gradings at the end of the group 
s. 


Agreed Panel Gradings at the end of the Group Sessions correlate with : 
r corrected 


Raw r r corrected for selectivity 
(N=44 in for and. 

each case) selectivity attenuation 
Age of candidates -- iene 2275 —.28 —.31 
a 33 (verbal test) --- ve .48 55 63 
e 70/22, (120n-verbal test) -- .26 .30 34 
pombined GT 33 and GT 70/23 34 39 44 
anel grade at end of Part I 51 69 95 


Interviews, tests, etc.) 
the vould seem, therefore, that the group sessions measured ve much 
;'€ Same personality characteristics as did the interviews, when allowance 
Me € for the unreliability of the two procedures, 7.e., lack of agreement 

cen interviewers, and between group session observers. The group 
ns, however, measured these characteristics rather more reliably, i.e., 
e ]ves than did the interviewers, 


Obs 
dec. CtVers agreed more amongst themse 
» 3 i ng with a more selected group. (It 


pite th li 
Sho € fact that they were deali 
ma be noted that the observers in the group sessions were the (enu 
had conducted the interviews, but they did not necessarily Qo e 
P sessions of those candidates that they had themselves interviewed.) 


Is 


THE VALIDITY oF THE EXPERIMENTAL PROCEDURE AS A WHOLE 


ae i i i the panel of managers and the 
me RO e pe dpa zu onde the candidates for 


tja, :Vestigator reviewed all the € PO 
toc] ability 5 EB a five-point rating scale was used. The validity 
ficient of these ratings was 65, and correcting for selectivity this rises 

A > 
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to .72 + .09. Estimating the reliability of the criterion at .65 and the 
reliability of the final gradings at the end of the whole experimental proce- 
dure at .95, the validity of the procedure when allowance is made for the 
degrees of unreliability of the two procedures (i.e., the amount of disagree- 
ment between observers and between interviewers) was .92; .e., the a 
mental procedure was predicting so well that little improvement could be 
obtained except by improving the reliability of the criterion. 

The validity of the whole procedure as measured by the parts of the 
composite criterion was: 


Whole procedure predicted grades by managers 414 


years later 61 + «12 
Whole procedure predicted Incidence of Promotion 

(once, twice, or none) ... ps a -: 66 + -I1 
Whole procedure predicted the composite criterion 

4% years later ze €.. $e - 72 + .09 


IMPLICATIONS FOR INDUSTRY OF THESE FINDINGS 


During the survey carried out by the Foremanship Research Group 
between 1948 and 1950, ratings by managers on over 400 supervisors wer 
collected. The following distribution was obtained : 


First*lass —... € 5 si a6% 
Good had aes sd iix 4196 
Satisfadtory ... i ss 32% 
Rather weak - T «« MOGs o 
Definitely unsatisfactory T dus 196 


If it can be assumed that the validity of the selection procedures by whid 
these men were chosen was :3 (in the experiment described above, t 
validity of the normal selection procedure used by management was unde 
:2), and if there are about three candidates for every vacancy (in the cast 
described above there were), then by the introduction of selection proc 


dures valid at the .7 level, the distribution of ratings (Taylor & Russell 
1939) would be: 


First class... ule an xis 26% 
Good za as aws 53 % 
Satisfactory -— Si Ss 19 % 
Rather weak ss $5 = 2% 
Definitely unsatisfactory e zm 0% 


‘An improvement of this order might well make a substantial contributio? 
to improved industrial efficiency. It must be borne in mind, however, th? 
the factory in which this experiment was conducted employed a high pr?” 
‘portion of skilled men, and not all factories may be as fortunate in havi”: 
a substantial reserve of men of superior ability. 
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IMPLICATIONS FOR THE OCCUPATIONAL PSYCHOLOGIST 


nes cee this experiment that a combination of existing, fairly 
E prx jn techniques permits prediction of supervisory success 
Ner j y management criteria—just about as well as the uncer- 
a 5 e e allow. The improvement of criteria obviously 
Eo P vd or research. Nevertheless, there is a need to improve the 
aa ciency of the selection methods. The cost in man hours of the 

ques used in this experiment is heavy, as is shown by the following 


- table of man-hours spent per 100 candidates applying : 


For 100 candidates applying 
Candi- Manage- 
date ment Validity 
ronm ‘ Ee 
approximate. 
Recommendation Filled in by immediate r us 

supervisor — say, 20 min- 

utes each. Checked and 

counter-signed by next 

senior supervisor — say, 

ro minutes each 


Intel): 
Grilligence tests Candidates in groups of 125 6 
GT z jm about 30. 11⁄4 hours for 
23 each group 
Scoring and preparation 
of lists of scores—say, 6 
a 9 minutes for each candi- 
Intery; date 
views Each candidate inter- 100 150-17 to .66 
viewed twice for about 
half an hour. One addi- 
tional observer sitting in 
; on one of the interviews e 
eo of Managers involved con- 7 
sider all the above and 
a rate the RA = 
Toun 4: ing last about 272 hours 
for be discussions 3 ‘heats per group, wi 
St 40% of candidates, in groups of 


26 


55 


120 40 58 


Can, di 
» idates about g. Three managers 
an ; ob h session 
n el review all serve eac : 
P idence and 
tesu] lgate 


Total cost in hers 35 P 
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In addition, of course, management time is spent in -— 
vacancies; preparing job specifications; issuing application forms; den 
ing, issuing and collecting recommendation forms, etc. Thus a reas 
estimate of the cost of the selection scheme is 374 candidate hours an 3 
manager hours for each candidate. This is somewhat formidable in ". 
parison with the 20 candidate minutes and 14 a manager hour M 
candidate, taken by the customary method of review and nomination. i 
it is very probable that ultimate savings in terms of increased efficiency K 
amply repay the additional time spent on selection by the more va 


E 
method, it is easy to understand management reluctance to accept the hig 


initial cost of time involved. 


The obvious sources of economy and improvement are (i) designing ? 
better recommendation form for completion by candidates" supera 
(ii) the abandonment of the non-verbal intelligence test, which did no 
add anything to the results achieved by the verbal test alone — mu 
about 14 an hour on each candidate, and (iii) the improvement of 
reliability of the interview. It should be emphasised that in the case of P 
experiment the interviewers were relatively untrained and no pressure YA 
placed on them to take the results of the intelligence tests seriously, for 
the time of the experiment the value of intelligence tests in the selection ° 
supervisors was unknown. 


SUMMARY ` " 
This paper describes an experiment in the selection of supervisors for j 
heavy engineering factory. 110 candidates were screened (a) by the norm 


procedure customarily employed by the firm, and (b) by means of a 
experimental selection procedure. 


Results based on following up the men accepted by both methods fout 
and a half years later indicate (i) that the customary method provides M 4 
poor prediction and also rejects a large proportion of candidates who woU 
have been superior, (ii) that the experimental procedure brings forwar 
higher proportion of men who prove to be superior and provides g9? 
prediction of the level of success candidates will achieve. 


The reliability and validity of the interviews and group procedures used 
in the experiment are discu 


of improvement. 


a 


$ j ; 0 
One result of a general improvement in the selection of supervisors : 
the level achieved in this experiment would be a substantial increase in 


number of supervisors rated highly by their managers. An estimate of 
size of this improvement is given. 


; thos 
ssed and suggestions are made about metho 
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Conflict and Authority in Industry 
By ANTHONY H. RICHMOND 


Mr Richmond is Lecturer in Social Theory in the Department 
of Social Study of the University of Edinburgh. 


GREAT deal of research has been undertaken in recent years, both 1n | 
A Britain and America, into the elimination of conflict in industry, 

especially between those in authority and those in subordinate roles, 
and between different groups and associations within industry. On 
ing among these researches are the investigations made on behalf of de 
Human Factors Panel of the Committee on Industrial Productivity un A 
the chairmanship of Sir George Schuster. These enquiries include the tw 
studies undertaken by the NIIP (1951, 1952) (that of the role of the forem 
in industry and the extensive study of joint consultation), the study of soc! 
change in the Glacier Metal Company by the Tavistock Institute (1951) an 
the studies of industrial leadership and joint consultation made by a 
University of Liverpool (1952). An examination of these and simi A 
reports suggests that implicit in most of them are certain value judgmen 
concerning the effects of conflict in industry. A 

These underlying assumptions appear to be, firstly, that the absence P | 

industrial conflict is a desirable end in itself and that harmonious r elation” | 
ships between individuals and groups participating in economic organi74 
tions should be promoted for their own sake. In other words, the aim ° 
joint consultation and similar procedures is to create greater social solidari] 
or integration in industry. Secondly, it appears to be assumed that soc} 4 
integration will itself be an important factor promoting greater productivity’ 
This point of view is ably expressed by Sir George Schuster in his int t 
duction to the NIIP study of joint consultation when he says, “Jou 
Consultative methods are a means to an end— the end of making ca 
industrial unit a harmonious, live, co-operating community working H 
gether with a^sense of common purpose which is understood and accept® 
by all its members”. It is implied that such a state of affairs, if it coul 
created, would naturally result in greater productive efficiency. It is high | 


desirable that both these assumptions should be subjected to critic? 
examination. 


THE NATURE AND ORIGINS CF CONFLICT 


A. study of the nature and origins of conflict from the sociological pon 
of view suggests that conflict is an inevitable concomitant of change. en 
in a completely static Society can conflict be altogether eliminated. | T $ 
highest degrees of social integration are found among primitive societi 
small and isolated from cultural contacts, bound by tradition and ! b 

“together by ties of kinship and tribal authority, which have remat 
relatively unchanged over a long period. Examples of such closely 1” 
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grated societies are fast disappearing, not least as a result of the social 
changes set in motion by the contact with research anthropologists and 
other representatives of an alien western culture. The values of western 
democracy place considerable importance upon the idea of progress, even 
though it may be difficult to obtain agreement as to how exactly progress 
is to be assessed or defined. Changes in the technological aspects of 
Western culture are taking place at a tremendous pace and from them 
follow repercussions in economic, social and cultural life, with bewildering 
consequences for all concerned. The conflict arising from such social 
changes can be observed at three levels in Society. There is the conflict 
at the institutional level between the older order and the new, the gradual 
modification of the social and economic structure to meet the changing 
technological conditions; there is conflict at the cultural level between the 
Values associated with the old order and the new, between, for example, 

€ beliefs and practices, or the personal and social ethics a od toa 
Steam age and those appropriate to an atomic age; finally there is conflict 
at the level of individual personality, and between persons and groups. The 
Sense of status and security achieved by individuals and social groups at 
one level of partial integration may be undermined by social change. The 
consequent insecurity and anxiety brought about by the changing condi- 
tions may result in expression of hostility and aggression towards the 
changes and towards those believed to be responsible for them. This is 
Observed time and time again in the economic history of Britain and other 
countries. Each new change in the technological or ecohomic system has 

ren resisted by those whose sense of security rested in the stability of the 
old Ways. Often the strongest resistance to change has come from the 


ployees, sonfetimes from employers and managers. 

Even the introduction of joint consultation, which. is itself intended to 

f omote greater harmony, may set in motion changes in the status relation- 

IPS within the factory which themselves produce a conflict situation. 

Met (1952, pp. 150-151) has drawn attention to this in his studies anions 

inses side firms. He states, "In munde the uen uo at ie 
rity feelings of intermediate and lower manag j 


Tank instituti f joint consultation between 
; s and fi cerned, the institution of join y 
E des i resentatives has probably increased 


Igher 

‘er management and employee repr i i : 

z dissatisfaction with the authoritarian regime which they ones 

conp € Shop floor The representative tends to become involved 1n a 

cflct of roles and loyalties”. Jaques (195% Ey 204) quis ee 
a i i? ion i acier Meta. 

of mple resulting from the itroduction into the pany 


S : i iminution of the authori 

of o nsultative procedures. Referring to gue diminu M E 
iu Uperintendents resulting in loss of status, he says, eee 
a tus and authority was intensified by the setting up of the joint em: - 
Ag System all 7 o for direct contact between top management and the 
er tendents feeling squeezed 


Work, 1 
ers" : leaving the superin f 
9 representatives, and leaving à 

in? for ee d SEL ved of the new set Up from the beginning. The 
= ie d e new consultative machinery by estab- 


u à 
. 0n of the superintendents in th 
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lishing a ‘ democratic’ Superintendents’ Committee, which was given one 
place on the Works Council, did not obviate the difficulties, and in some 
Ways made matters worse". It can be seen that the failure to recognise 
the inevitability of certain types of conflict in industry is the result of an. 
unduly static analysis of social integration, which does not take into account 
the question of social change. 


The second assumption, namely, that a high degree of social integration | 
resulting from an absence of conflict between individuals and groups WI 
result in higher productive efficiency, also requires examination. The belie 
that social integration and harmony promote greater productivity rests upon 
the assumption that those who participate in an industrial organization 
share certain values concerning the importance of maximizing matcr! 
wealth, individual and corporate. These value premises are not common to 
all societies at all times. There are some places where leisure is more hig d 
valued than money and the things that money can buy. In such circum 
stances men and women will work just so hard, and for so long, as they 
can earn enough for their subsistence. After that no further incentive Me 
encourage them to work longer or produce more. There is evidence tha 
the marginal utility of leisure is becoming greater in our own society. 
this situation it is only the unstable neurotic individual who endeavours p 
break production records in an attempt to reduce his own anxiety feelings j 
The *rate-buster ’ mentality may be encouraged in the Sovict Unio, 
although it is not a sign of social integration and harmonious relationship® | 
but rather the reverse. Harmony and social integration are not therefor 
necessary concomitants of higher productive efficiency. In fact conflicts } o 
its institutionalized form of competition, may be a stimulus to initiativ 
and effort and as such an important element in any successful incent” 
system. Scott (1952, p. 156) points out that, when high morale is identifi 
with employee satisfaction, “ It may be that in many instances increas’ 
employee satisfaction has led to increased effort, but it does not appear th? 
this should necessarily occur . . . the satisfaction occurring from the atta? 
ment of a personal goal, say, increased reward, may not lead to great : 
effort directed towards the more efficient attainment of an objective of th 
group as a whole, such as production ". 


The importance of understanding the part played by conflict in a 
sociological analysis of human relations has been emphasised by othe 
writers such as Bernard (1950, 1951) and Sorenson (1951). The P E. 
occupation with psychological aspects among those concerned with E. 
relations in industry’ has led to an unrealistic avoidance of the probl " 
of conflict or to naive assumptions concerning its elimination. There ; 
been a tendency to assume that there is no real conflict of interests betw@ y 
labour and management and that the adoption of the right kind | 
technique by an enlightened personnel department will create a s 

„harmony in which workers and management alike will collaborate i” ^ 
ursuit of the manifest objectives of the organization. Such an appro?",. 
ails to recognise that conflict, as understood in the sociological sense; © | 
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exist independently of the subjective reactions of the members of a group. 
Friendly relations may exist between the man on the bench and the Works 
anager or the Chairman of Directors, but this does not alter the fact that 
the Interests of the employee in maintaining his job are not the same as the 
Interests of the employer in employing him, as will be quickly shown at 
a time of trade depression. Conflict in this sense is embedded in the insti- 
tutional structure of society and is not removed, however enlightened the 
Management. In this particular case the production of particular goods or 


„Services represents the manifest purpose of the organization — the shared 


collective goal. The employer and those associated with the management 
Ave additional goals arising out of the need to maximize efficiency, reduce 
costs, and maintain profit levels and dividends. The employees, on the 
other hand, are concerned with the security of their employment, the 
Protection or increase in the size of their wage packet and a number of 
Sther personal and social satisfactions derived from their occupation. 


i addition to the conflict between groups there may also arise 'role 
snflicts ' within the personality of the individual as a result of his member- 
E of more than one social group. Thus the manager may be torn between 


celing of responsibility towards his employees, involving a reluctance 


to dismiss men or reduce wages, and his responsibility towards shareholders. 


Imilarly, a l feel conflict between his role as a Trade Union 
abor rie | and his role as a loyal member of the 


e up 
in iR er, seeking increased wages, ) à 
to trial organization concerned, whose survival depends upon the reduc- 


= Of costs. At times of national economic crisis thesé feelings may be 
Morced by a sense of duty towards the community at large. — 
in he existence of these conflicts is some measure of the lack of integration 
ba ut social, artd economic system as a whole. 'The process of collective 
in Baining in industry between the representatives of workers and manage- 
S us typical of the utilization of the conflict situation for constructive 
of d Oses. The whole history of the Trade Union movement is a pee 
to g € way in which the process of conflict, in the long run, can Tu : 
do c the better interests of both parties to the dispute, as pon a E 
Bro, unity at large. It is not difficult to conceive the du B 
Bros ss in industry would have been retarded had employ a n i pi 
ton es industries of the nineteenth century acquiesce n à E uM is 
Cong: y the growing capitalist clas. It would be yu o Ase d 
bable ato in this sociologie al dicucin o the natu 
Of conii effective co-ordination. Ihe cla eu. 
ct by Si «makes it clear that without the conict | 
„Position ee accommodative attitudes and relationships 


inati her than 
the y Would lead to the subordination of one group to another rathe 


Orki table agreement. 
The ng out of a mutually accep "mic and industrial structure of 
Soe; Te are nts in the economic and 1n 
Cie numerous points 1n flict between the goals 
Where conflict may arise. There may T. db Seach as expressed e 
. ursue 
Y a particular frm and those p J production of certaín 


8h the State. "Thus laws prevent or restrict the 


, ! 
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kinds of product (such as opium) and govern the conditions under which | 
all goods and services are produced. There may be conflict between the 
firm and the goals of the industry as a whole as represented by employers 
federations or monopolistic organizations. There may be a conflict between 
the goals of the firm and those of other groups and associations (such as 
Trade Unions) within the firm. Finally, there may be conflict between the 
private goals of owners, managers, supervisors and the rank and file Pt 
sonnel, as well as between these private goals and the shared collective goals 
of the members of the organization as a whole. The actual consequences 
of conflict of this kind can be evaluated in the light of any one of these 
particular points of view. For practical purposes it is usual for the indus 
trial sociologist or psychologist to take the manifest purposes of the firm 
the shared collective goal of production, as his itus of value and D 
consider the social relationships in the organization from this point M 
view. Conflict within a firm may therefore be designated as re-integrating 
(constructive) or dis-integrating (destructive) in the light of its influen 
upon productive efficiency. Mary Parker Follett (1949) has pointed out t 4 
possibility of constructive conflict in industry although she also appears E 
take a somewhat optimistic view of the extent to which conflict can 


eliminated. j 
see : We ich 
One of the most frequent sources of dis-integrating conflict is that whic 


f the 


arises when there is incompatibility between the manifest objectives © 4 
organization (shared collective goal of production) and the latent objective 
(personal and social satisfactions) of the members. This is a truth W j 
has been readily grasped by the industrial psychologists of the * uma 
relations" school. "The latter sometimes make the mistake of assuming tha 
all conflicts can be resolved by the simple process of ensuring that the wok 
situation provides the employee with an opportunity for sel expressio 
primary group membership and status recognition. Such an appro? 
ignores the institutional aspects of conflict already discussed and fails 
acknowledge the place of re-integrating conflict. ` 


A typical example of the way in which dis-integrating conflict arises may 
be seen in the incompatibility between the manifest and latent objective A 
a bureaucratic structure. Max Weber (1947) recognised that the develo, 
ment of bureaucracy was an inevitable and even a desirable accompani™ a 
of the institutionalization of rational legal authority. As understooC . f; 
Weber, bureaucracy meant the exercise of control by a hierarchy of ofito 
on the basis of knowledge. While he did not subject the phenomeno? 4 
a detailed examination, Weber did refer tosthe danger accompany! 4 
bureaucratic structure, namely, the tendency of the officials to allow. e 
concern with their own interests and security to interfere with the effect 
fulfilment of the manifest objective of the organization. This tende? 
he described as ‘formalism ’ (p. 312). The establishment of rigid codes y 

T behaviour and ritual, especially with regard to questions of status, is 4 tbo 
product of this situation. The procedures are usually rationalized 0? ‘çe 


grounds of discipline or (as in the case of the Civil Service) the import? 


(Ps ^ dice 
m ological components. Both institutional factors an 
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M renting errors of judgment by individuals. The most outstanding 

nf EP s of such ritualization are to be found in the general administration 

; forces which assumes all the characteristics of a formalized 

TR or the nationalized boards which consist ofa monopoly sur- 

Dom" by an atmosphere of pseudo-public service, self perpetuating, secure 
se it is outside competition and having legal status in perpetuity. 


PROBLEM OF AUTHORITY 


a further source of dis-integrating conflict is that which arises as a result 
a aee authority. The administrative staff of any corporate. body 
d a with the problem of co-ordinating the efforts of its members without 
with € same time creating tensions and conflicts which will interfere 
ith the achievement of the manifest purposes of the organization. The 
Dctions of the executive role include recruitment, allocation of duties and 
fex organization of production, the provision of machinery and tools, the 
e. Neration of personnel and the disposal of the product or service. The 
NE and more differentiated the organization the greater is the need for 
iE Tdination by a manager exercising authority. The problem of authority 
central to sociology and has occupied an important a in its literature. 
Ne of the most penetrating analyses of authority from the sociological 


put of view is that of Max Weber (1947). who in his discussion of 
ee macy has thrown light upon an important practical as well as theor- 
ev al problem. His discussion of legitimate authority 1s inadequate, how- 

analysis the essentially 


ma because it fails to incorporate into the š 
0j Yehological aspects of the problem. Weber’s interests lay in the problems 


ang atitutional change. On the whole he was not interested in psychology 
Ended 4to deny its relevance to sociological problems. This was not 
jn aps surprising 1n the light of psychological knowledge at the time that 
Was Writing. Yet, a theory of social action is not complete without its 
d personality factors 

study of human relations in industry and 


St : r 
b € taken into account in the 
a s shared by the members of the 


Erou Must be related to the value system 


Ps concerned. : 
atti, €xamination of the psychological aspects of authority shows fare 
Hb. €s generated, especially by authority of the dominate Moa are ol en 
fy, alent. The exercise of their powers by those in qa ority involves 
in tating some of the private goals held by members of the m. 
Boa]. er to ensure the more effective fulfilment of the shared co Ee 
5. It is this frustration which is liable to generate hostility Evi 
ing OUrce of auth ority and aggressive attitudes of varying kinds. Depend- 
Of qu Pon the personality characteristics of the subordinates and the piens 
SPrivation and punishment that would arise from a direct defiance o 
he he ade may ie M Le sicat Se 
i j i e selt. 
ditata may DA pras ‘personal responsibility in favour of. 
“ndence EA per f authority. This response 1s often the cos- 
pon the source of au 
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sequence of feelings of insecurity. In any case the exercise of authority; 
especially if this involves any large degree of coercion or domination, 1 
liable to create stresses and strains within the personalities of subordinates 
and, not least in importance, conflicts within the personalities of those 
exercising authority. This is brought out very clearly by Jaques (1955 
pp- 276-7) in his discussion of dominance and dependence. He points p. 
that having authority provides the leader with an outlet for expressing 7 
own power, and he states, “ This arouses whatever internal conflicts may 
surround his sense of power, such as conflict between unconscious doubts 
about personal capacities and ideas of omnipotence. The co-existence 9 
such opposites tends in practice to make it difficult to develop a balance 4 
attitude towards using authority. Having a position of dominance X 
latent wishes to dominate for the sake of power itself as well as for ; 
requirements of the job. But to the extent that dominance is used f 
personal gratification, a profound sense of guilt ensues. Conflicts Er ^ 
gendered inside the individual himself, which may be increased if he icc 
himself to be in conflict with the accepted patterns of British culture”. 


Dis-integrating conflict arising from dominative authority will be at E 
minimum in those circumstances where a common value system unites Ë 
members into a closely integrated group in which private goals are willing J 
subordinated to the shared collective goals in the interests of the solidari 
of the organization itself. That is to say, the members must feel a loy4 n 
towards the organization and a responsibility for the achievement of is 
manifest objectives which over-rule the desire to pursue private goa” 
Solidarity is the result of the institutionalization of the common valle 
system. In such a situation each individual behaves in the way which ves 
expected of him by his fellows and by those in authority. "The.same app 
to the action of smaller groups within the main organization. All acc 
a set of harmonious rules governing goals and procedures which are the 
selves derived from the common value system and governed by it. Wh " 
a situation arises in which there is some uncertainty about the right cout t 
of action an examination of the manifest objectives and the common vali 
system normally clarifies the situation. / 

Such a common value system may be accepted on grounds of traditio 
expediency, political or religious idealism or for a number of other reason 
The result in all such cases is loyalty to the organization which enables ? 
leaders to exercise authority and make demands upon the members vl 
Which they willingly comply, without setting in motion the dis-integrat” 
conflicts which would otherwise ensue. r í 

A great deal has been written in recent years about the need b 
“democratic Participation ’ in industry and the need for some executive ? 
advisory functions to be undertaken by joint committees of employees a 
managers. A system of democracy, based upon the rule of the majority? e 
dependent, if it is to be effective, upon the acceptance, in some mcasUm 
of a common value System in which the manifest objectives of the org ff 
zation are regarded by all the members as of considerable importance 
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ms a E ies democratic machinery, which rests upon the consent of 
B dtm y s: e ruled by the majority, will eventually break down. It is 
E ud P ean] re the pod me or even a board of directors, 
Tajority. ose over-ruled were actively to sabotage the rule of the 
EM Em Rica ge of the legitimacy of authority in this context is a 
di — — The very fact of voting procedures is a recognition that 
Ei dese F therefore conflicts exist between the members. Only when 
Dit is - € x agreement on objectives and the methods of carrying them 
and ado ty high is it possible to do away with. voting procedures altogether 
acing instead the principle of unanimous consent, as in Quaker business 
I Ta in the consultative committees of the Glacier Metal Company. 
Si d hese cases the absence of voting and other formalities normally 

committee meetings imposes a self-discipline upon those partici- 


ati M x z . . 4 
Pating which contributes greatly to the effectiveness of the organization in 


uesti F B S A 
Westion, Jf a member chooses persistently to abuse this system, in which 
o the individual and unanimous 


d freedom of expression is given t 
€ off sought, then disciplinary measures may have to be taken against 
offending member. These will normally take the form of pressure to 

or its representatives, through 


c 
ae brought by the group as a whole, 
ast a argument or by the application of some kind of sanction. In the 
me ort, if the disciplinary measures are not successful, the individual 
is y dave to be expelled from membership of the organization, if the latter 
be Re. reserve its existing procedures and objectives. Altefnatively it would 
D uy to revert to a system of majority rule. The logical concomitant 
to see E rinciple of unanimous consent is that of the veto. It is not difficult 
IS OW the failure to reach agreement 1n the United Nations Assembly 
* to the absence of any commonly accepted value system, or any agree- 


m 

bs Upon the manifest purposes of the organization and how they are to 
Ste a tried out, A similar analysis applies to an industrial organization 
cha, 8 to achieve the active consent and participation of its members in 

Ses taking place, if such common agreement does not exist. 

is ,"Perience has shown that the existence of a formal democratic structure 
dis. t by itself sufficient to achieve effective co-ordination or eliminate 
bet. “grating conflicts. The imposition of a system of joint CT 
accented Management and workers in industry, in the absence of a commonly 
ate value system in which the manifest objectives of the organization 


h . . " 
This ld by both above personal and group interests, is bound to be abortive. 
of joint consultation in industry since 


bee. 18 cl Á : 
fore C Carly seen in the history 
both - the fi world war, to the present day. In the circumstances of war 
inte, A üployers and employees are prepared to subordinate their respective 
al PN in the face of the overwhelming need to maximize prosucuun at 
Commit t0 h In such a situation, joint procuction 

m elp the war effort. Mx 


eff... ttees flour; bl tribution to 1 
eer o uable contri 5 
c urish and make a val Won. Once the war period is 


pear and the sectional interests 
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of management and labour assert themselves again. In such circumstang 
systems of joint consultation tend to cease functioning, or at best bec 
an ineffective routine that does not succeed in overcoming the latent 
conflict. : 


These conclusions are amply borne out by the Schuster Panel investigt 
tions, especially by those in the three Merseyside firms. Scott (1952) 
emphasizes the actual and potential conflict between Unionization and UK. 
development of internal joint consultation and points out that both Unio? 
and non-Union employees tend to belittle the value of joint organization 
although for different reasons (p. 147). He points out that the purper 
underlying the extension of joint consultation has been to achieve E. 
co-operative or more harmonious relationships, but he is doubtful if 
committee system can contribute substantially to such an objective (p. 149^ 
Later (p. 166) he suggests “ It would be idle to pretend . . . that it will A 
casy to integrate the ‘Union’ and ‘internal’ approaches to consultats 
for . . . inter-Union antagonisms constitute another problem”. Scott Be 
up his conclusions by saying (p. 170) that the introduction of formal ye 
consultation “can of itself make only a very limited contribution to s 
improvement of industrial relationships. Yet this small measure of succ 4 
is unlikely to be achieved unless its introduction signifies, or is accompany 
by some change of attitude on the part of those involved ". He emphas 
that this change of attitude will only result from changes in the values 
the individual aríd the group, which are derived from the cultural milic"' 


CONCLUSION d 
The conclusions to be derived from this discussion “of .conflict ko 
authority in industry may be summed up as follows. Not all forms je 
conflict in industry can or should be eliminated. Conflict is an inevit?” 
consequence of social change, and to attempt to eliminate it in all circi 
stances, for the sake of social harmony and integration, can only have 
inhibiting effect upon the introduction of new methods and proce 
themselves designed to produce greater productive efficiency. There 3 
however, certain types of dis-integrating conflict, especially those eman? y 
from dominative authority, which can be avoided. But the mere P el 
duction of democratic forms of consultative procedure will not be suffi 0 
to eliminate conflict of this kind, unless attitudes and values are | 4 
changed. Research on joint consultation seems to suggest that W. Y. d 
sense of common purpose is felt, formal consultative procedures are larg cf 
unnecessary because informal consultation at all levels will be taking P eff 
in any case. Similarly, the introduction of formal procedures where p 
is no common value system will probably intensify conflicts between prr 
goals and between the goals pursued. by other groups and associa’ y 
within the firm. Further research is required to enable the distinctio" 
ve made in all cases between re-integrating and dis-integrating con ict 


n7] 
ro 


CONFLICT AND AUTHORITY IN INDUSTRY K 33 


ACKNOWLEDGMENTS 

The author wishes to express his indebtedness to Dr Dennis Chapman, 

Mr Tom Burns, Mr Duncan Mitchell and Dr W. Scott, who kindly read 
earlier drafts of this article and made valuable criticisms. 


REFERENCES 


Benwarp, J. (1950). Where is the Modern Sociology of Conflic 

of Sociology, 56, 11-16. 

ERNARD, J. (1951). The Conceptualization of Inter-Group Relations with special 

reference to Conflict. Social Forces, 29, 243-251. 

OLLETT, M. P. (1949). Constructive Conflict, an E 
J edited by Metcalf and Urwick. Bath: Management 
E Eruor (1951). The Changing Culture of a Factory. 

ations, 
NUP (1951). The Foreman: A Study of Supervision in British Industry. London : 


Dtaples Press. 
Sc IP (1952). Joint Consultation in British Industry. London: Staples Press. 
pat W. H. (1952). Industrial Leadership and Joint Consultation. University Press 


s, CE Liverpool. ; 
ales (1904). The Sociology of Conflict. American Journal of Sociology, 9; 499-525: 
PRENsON, R. C, (1951). The Concept of Conflict in Industrial Sociology. Social Forces, 

29, 263-267. 4 
Wenn, Max (1947). Theory of Social and Econ 
ited by A, R. Henderson and Talcott Parsons. 


t? American Journal 


ssay in Dynamic Administration, 
Publications Trust. 
London: Tavistock Pub- 


omic Organisation, translated and 
London : Hodge. 


Guidance 
By E. MIRA Y. LOPEZ 


Seven Problems of Synthesis in Vocational 
Professor Mira (Rio de Janeiro) read this paper in French at a 
Plenary session of the Vocational Guidance Section of the Inter- 
national Congress of Psychotechnics held in Paris in July, 1953. 

The translation is by Miss R. M. Harris, of the National Institute 
of Industrial Psychology. 

Tè day I gave my first vocational guidance consultation to a your E 
apprentice from the Escola del Treball in Barcelona is lost E. d 
mists that have gathered round my memories of the year 1919 ight 

thereabouts, but the emotion I felt in reflecting that on my advice mee 

depend the subsequent fate of that young man— whether ha po y 

unhappiness would be uppermost in his life—is with me still, after t ay 

four years crowded with events and rich in experience. Between that 
and this the situation has been repeated almost twenty thousand tine 
apart from a few brief periods occupied by travelling, illness or cxi? 
have had to deal with it three times daily. The responsibility which 
continues to weigh heavily upon me. . int. 
It is certainly not difficult to send a subject away satisfied from his mae 

view, but it is difficult to feel fully convinced in one’s own min à 

sufficient light has been shed on his occupational future. Today I a? 

charge of an institution in Brazil which is manned by a picked teama 

practising experts in psychiatry, occupational medicine, hygsene, educit 

Statistics, social science and, last but not least, applied psychology: , " 

results of our first inquiry into the effectiveness of our guidance activ} ip 

are as favourable as those obtained in the course of twenty years’ wor yd 

Catalonia. But in spite of everything it seems to me that we cannot . i$ 

pronounce ourselves satisfied, for the number of unsolved problem 

greater than we had thought at the beginning of our work. 


eA 
S =a 
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DAMES Sor dali ed EC Re IS 


PROBLEM I 


ispari"! 
In the first place, how is one to solve the frequent problem of disp g 
between the results of tests for vocational inclination, which stu itu? 
preferences and dislikes of the subject to be guided, and those of ap ent 


tests which indicate his likelihood of success in training and subse, ef 


work? This dilemma was shown at its most dramatic when Alfred / wi 
here in Paris, declared that to obtain happiness for a human being t 
necessary to help him to overcome his weak points. ht u 
The main theme of his argument was that vocational advisers 008 pic! 
guide those who consulted them towards some kind of work for b di 
' they had no aptitude, for in this way they would be helping to canalls® pst 
famous ‘ masculine protest’. The technical problem is as follows: t° 


extent c i 5 à 
vi "EI el oe et ae effort on the part of the ae 
A Ais pos iei iumph over his lack of the required qualities 

E hen each innate aptitude? This is a difficult problem Hs l 
uic PER case is carefully studied on its own meri i 
Be de ru t ege in the fora B which he has PE. UN 
idence oe we oe example o Demosthenes cannot be produced a 
Nod wn ios a did not lic in the absence of an aptitude, but " 
ES oes mds | the use of his oratorical powers. Certainly how- 

wc MR so desires should be free to correct his faults b well 
othe people. and activities in which there is no risk of ane nae 
took, oe we disregard the extreme form which Adler’s argument 
Mer. pes s a dilemma which frequently perplexes the vocational 
coppie Br bcr the subject to concentrate on what he likes 
eventually?” | o follow a career which will yield the best results 
Ultimate a "s other words, he hesitates between offering immediate or 
coincide wi T p Fortunately, in the majority of cases the aptitudes 
tom it. lte i vocational inclination, or, at least, are not far removed 
ought to coi E even be maintained that an authentic sense of vocation 
nection Mee As an adequate capacity, in view of the natural con- 
cr picis ue two in the structure ' (constitution or substance); for 
aie uude n » A potentiality and ‘action’, ‘ tension’ and ‘intention ' 
Vocational in ja ed. Cases of apparent disparity between aptitudes and 
E true.di clination are therefore more often than not false cases, where 
isparity occurs between aptitudes and interests. Interests are more 


Tequ à 
canoe), Por. by circumstances, and more easily influenced; they 
has Bointel ly PIRE from an attitude of opposition or reaction, as Adler 
by means Sil The vocational adviser must therefore be able to detect, 
inclinatio [9 Ps brief analysis, the emotional factors entering into the subject’s 
clative a or some particular kind of work, and establish, if possible, the 
0 as to f portance therein of the sense of vocation, interest and ambition, 
Created ee to what extent these motives can compensate for obstacles 
th y lack of ability. In the worst cases it is always possible to reduce 


le : 
ki awe by advising the subject to take up as 

taea A tad he enjoys, and to undertake as his means of livelihood the 
Possible i. or which he seems * marked out’ by his aptitudes. It is even 
Subien, LP Some exceptional cases to act in the opposite Way» and allow the 
3 s most drawn, provided his 


Ject to follow the career to which he feel 
f a hobby. In other cases, more- 


titude ; V 

er, Ls is kept alive by the cultivation o: 
We are able to find a mixed type o work, which embraces the two 
fficers, sanitary 


Posin ) C 
Binees, tendencies (for example, that of Army medical o 

s : ; : T 1 

ec Eoo ips impresarios, hospital analysts, architects, cinema 


PROBLEM 2 
which is unfortunately 


et us 
Pass on to another problem, 
incompatibility between 


More di j AS 
difficult: the existence of the conditions 


more common 


g 
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created by the vocational inclination and by aptitudes on the one hand, and 
those of health on the other. The latter can be a source of danger, of 
constitute an obstacle in the way of attaining the forecasted success. It 3s 
not enough to ask the doctor to make a short- or long-term clinical prog 
nosis. We must also forecast to what extent the fact of having to give up 
a career may actually impair the subject’s health, which we are trying, to 
preserve; in addition we must forecast whether or not the subject's dis- 
position is such that he will be capable of observing the restrictions and the 
treatment which are advised. Let us take a concrete example: imagine ? 
girl with suitable aptitudes and an urge to be a singer, who is at the eH 
time found to have badly scarred lung patches of tubercular origin. Who 
can evaluate the innumerable unknown quantities on which may depend 4 
happiness or unhappiness of that girl? These cases call not only for close 
collaboration between the doctor and the psychologist, but also for p 
longed observation, reinforced periodically by medical examinations M. 
psychiatric interviews; it is more likely that this girl's future may be i. 
mined in a few years’ time by the chance event of a happy marriage rat x 
than by all the efforts of the vocational advisers. 


PROBLEM 3 


And what of the cases where the Opposition occurs ‘ outside’ and n 
within’ the subject? We have to think first of all of the difficulties whic 
many an adolescent encounters in his own family; the latter has chosen hi 
career in advance, while he desires to follow a different one. The vocation? 
adviser knows that, if he upholds the judgment of the family, frustrati? 
will be set up which will remain with the subject for the rest of his life 
But if, on the other hand, the adviser takes the part of the adolescent W 
1s opposing his family, the result is merely, in many cases, to cause an eve 


o 
7 e EU. in 
greater frustration. For even if, in the beginning, the Ho appear e 


h 


€ 


yield to the wishes of their son and the vocational adviser, a corros 
influence is henceforth at work ; this in the long run will consume 2 
destroy the boy's initial enthusiasm, by continually bringing him up again, 
difficulties (economic, emotional, etc.), and will finally discourage him 5 
his i while denying him enjoyment in that which is now re-impo5 
on him. 


A r s 
To avoid this twofold danger, the vocational adviser cannot have reco" 


to statistics, for these, even if they can give us the illusion of exactness cts 
: e 
measuring the value of an aptitude or the extent of knowledge of a subj c 


are incapable of measuring the degree of obstinacy with which those Wh’, 


word is law in the family may cling to their opinions. In such cases 


only possible approach is to have a series of interviews with the family. ane 
to estimate from these its likely reactions and behaviour in face © to 
various attitudes which the subject could adopt; on this basis the advice d 
be given must be so formulated that it wi 
‘practicable, whatever unforeseen 
variables. This is not a feat of m 


SE ; pn 
Il be conciliatory, flexible * [2 
changes may occur in the value © suc 
athematics but of diplomacy, and its 
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cess depend i 
s above all on the personal qualiti i i 
d es of th 
of OMM p q e adviser and his powers 
PROBLEM 4 


E fone are some still greater problems which arise; what is one to do 
ERE and p eee between the subject s desires, his family’s aspira- 
B ide c is likelihood of success as indicated by suitable psychological 
end but Uum on the other hand, the medical report reveals a 
fesse of y in physical stamina which constitutes a contra-indication in the 

i the chosen work? 
Ns rem easy when the vocational adviser confines himself to 
and cavis subject the facts of the situation, indicating the pros and cons, 
c Sm g it to him to decide whether to sacrifice à few years of life, or 
iis my Lo. POR But often the subject asks: “ What would you do 
Ub It is obvious, I think, that the adviser must decline the 
ip Chan ity of replying directly to this question, but it is also clear that 
in c M cannot satisty the subject, and do not relieve him of 
dis y of indecision. In such cases it will be necessary for the adviser 
Eu the experts who evaluated the deficiency, and for these to 
ptos m the subject from their first-hand knowledge of the question the 
the mat cons of his choice. Next, he will be asked to take time to think 
Prove ter over, and meanwhile the adviser will await his decision. If this 
S to be quite unreasonable, a middle course can be indicated, that is 


0) 
Dress a way in which he can both take up the work of his choice, and yet 
Serve a satisfactory state of health. But if the subject scems fixed in his 
r, after all, everyone has the right 


EO it oe cart ES 
a it is wise to insist no further, fo 
us | Pose of his future as he thinks fit. What the subject requires from 


ls 3 ; B 
Informati8n and advice, not coercion. 


it PROBLEM 5 

e . . . E 

e pus Now proceed to another problem which is often impossible to solve. 

Phyggenccical and psychotechnical examinations agree in estimating the 
cal and mental aptitudes to be adequate ; the subject appears to be 


Tear ¢ 
avon attracted to his chosen occupation, and even the circumstances are 
Com able, but . . . personality tests indicate the existence of conflicts and 

htened out, are likely to lead sooner 


E which, unless they are straightened ‘ ded 

Ust su O a more or less serious crisi in his life. In xS A. e us ject 

Psycho} mit to a readjustment of character, by means of a thorough-going 

toward E analysis, to avoid an abrupt change in his emotional attitude 

a result IS work, and even a subsequent deterioration of his aptitudes as 
c of a regression in his personality. 

neeg]. 3Sdviser is on the horns of a dilemma : 


Or la 


either he runs the risk of 


Th 
he possibility of some future. 


ess] : 

Sve; y alar : h tst 

n alarming the subject, or he accep 

We a taking Blaby which Jill make his advice worthless. In such cases 
of his examinations so that he 


adyi : 
Can ten ne the subject to enlarge the scope 


Tec p ) : ) t L 

8t thi, YE “life guid , l t his ‘ vocational guidance '. It is 
; ance’ to complemen ; 

5 point, Sdn giving the ‘life guidance ^, that the adviser suggests a 
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psychiatric consultation, which will naturally have to be carried out E 
competent specialists. It should be recognised how frequently it happ! : 
that subjects ask for an ‘ occupational adjustment’ when in reality they nc 
a ‘life adjustment’; in this way the vocational guidance centres becom 
something of the order of mental hygiene centres, more or less camouflage 
when dealing with a clientèle of adults or near-adults. Hence it is necessa a 
for these guidance centres to be more closely integrated with organisat di 
providing care and treatment than with those serving purely economic 
industrial needs, or with institutions of an exclusively educational type: ás 

When this method of approach is not adopted, the attempt at a diag : 
is very often fruitless, since it aims at revealing aptitudes rather than M É 
nesses, but in actual fact the subject's future is determined more by a 
correction of such weaknesses than by the use he makes of his aptitu i 
There are two possible ways out of this impasse: the first was supp in 
by Professor Toulouse at the previous Congress of Psychotechnics ha od 
Paris, and consists of incorporating a.psychiatrist in all vocational gui E | 
services, and giving full weight to his judgment and advice. The seco E, 
which we believe to be the more effective, consists of postponing the dra 
ing up of the vocational guidance report in the cases where emot í 
maladjustment, a situation of conflict or a psychopathic personality ht 
been observed, until psychological or psychiatric treatment has broug 
about a stabilisation of the subject's emotional balance. 


» PROBLEM 6 mm 
And what shall I say of the immense problem which confronts the advis if 
when the subject lacks the necessary economic resources to. devote hits l 
to the course of study for which he seems best fitted, either Dy vocatio 
inclination or by ability? What is to be done in these cases? From 
technical point of view the problem can be evaded by saying: “That 57, 
concern of mine”, but from the human point of view one feels unde 
sense of obligation to do something more. Usually one directs the subi 
to philanthropic, cultural or charitable organisations which may prov, 
bursaries, free places, opportunities for well-paid work, etc.; but unfor 2 
nately there is nearly always some obstacle—more often than not bur ef 
cratic—in the way of obtaining the desired end. In such cases the adv! ch 
hesitates to compromise his personal reputation by undertaking to V° fof 
for the subject, is he would then be obliged to take the responsibility 
the latter’s future conduct. d 
It is astonishing that a large number of ‘the organisations devote” of 
assisting people with ability lack sufficient confidence in the results h 
psychotechnical examinations, and prefer to select at random, or throne 
influence or by routine methods, the recipients of the financial help uf 
offer for the vocational training of promising young people. Even in © of 
. tries run on socialist lines, psychotechnical methods are given no gie 
|» prominence. dé 


"Nevertheless, in my view this fact must be attributed principally t° 
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negli : 
ped eis p psychotechnicians have been guilty in our political, 
Es de ocial relations. Consider the case of the doctors, the educa- 
i x E bo Wien and people of many other professions who have 
r2 Ins e a place for themselves in the present social structure, 
ES ovs Se vr are employed and their decisions respected, because 
E the hoe ed in spreading knowledge of and obtaining recognition 
store the a principles on which their work is based, and in putting 
SS do this n ic eye the results they have obtained. If they have been able 
ie Same 3 i is no reason why the psychologists should not also acquire 
Buc er ing, by dissipating prejudice, ignorance or apathy wherever 
P oth ed upon to carry out their activities. We must create a Social 
Swill nics, parallel to Social Medicine and Social Education. Only 

ill our mission have reached the peak of its development. 


Final PROBLEM 7 

n : ; - 

attenti ly, there is another problem to which I should like to draw your 

i on before hearing your comments which will, I am sure, be numerous 

gui n uctive. This concerns the difficulty of reconciling individual 
dance and collective guidance; of finding, that is to say, a cri 


Etiding c : ay, a terion for 
or to Aa whether to direct the subject to a task which will suit him most, 
i; FÉ where his activity will be of the greatest benefit to the community. 
needed n said that in order to make technical and social progress we 
ony missionaries and pioneers, but also a gertain number of 
in humble y gifted people who were willing to work with reforming zeal 
er circumstances t 


Ntitled han those to which their capabilities would have 
ed them, but where they would eventually succeed in raising the 


Sta 
apud oê lfe through their example and their efforts. Thus, for 
ple, Schweitzer benefited society by his individual sacrifice, and 


ad ? MARE E T Saya 
Bj, De Antipoff, who spent twenty years 1n isolation in the interior of 
em of rural education 


by ail was able to lay the foundations of a new syste icati 
Scen Owing her name to lapse tem orarily from the international scientific 
and oy "i question is as follows: ow frequently and to what extent may 
Some s t the adviser encourage certain exceptional people to undertake 
Citer: sk which is seemingly obscure, yet nevertheless necessary? By what 


"de whether to invite them to accept a humbler sphere 


less remuneration and lower social 


apable of obtaining—and to 
fac A €m in exchange the uncertain compensation of interior ethical satis- 
de N, since they will not in’all cases, either in their life-time or after their 

s receive public recognition of their sacrifice? =, M 
ughe ob I have presented you with seven problems which, in my opinion, 
Siona] to receive our attention if we wish to reduce, the strain of our rofes- 
the . “esponsibility. I hope that you will tell me if your understanding of 


tha Prob ems is the same as mine, and if you have better solutions to offer 
d to indicate in the course of this brief ` 
P 


Personal Which I have attempte 
contribution. 


Presti 
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The Occupational Achievements of a Group 


of Blind Persons 


By H. W. THIELE 


Dr Thiele, who is a Lecturer in Psychology in the University of 

Queensland, summarises in this paper a thesis which, as a pos 

graduate student at Birkbeck College, he presented for the degree 
of Ph.D. in the University of London. 


ind 
sHORT time ago, a Working Party on the Employment of oe 
ne (Ministry of Labour and National Service, 1951) pu icr 
a Report which dealt comprehensively with the occupational E 
tions of blindness and with the provision made in this country S i 
education, rehabilitation, training, placement and employment of E ae 
The Working Party, besides recording recent advances in these fiel 2. iM 
forward suggestions for future action io aid the efficient employment © 
blind, including research into their occupational potentialities. fast 
The research here described was undertaken with two aims. The ng 
was to obtain information that might be of use in the extension of the a" od 
of employment available to blind persons of superior education. The E ng 
was to ascertain what characteristics, if any, distinguish persons who, a E 
been blind from early years and having had education of a superior yP 
have done particularly well occupationally. 


OCCUPATIONAL POTENTIALITIES OF THE ABLE BLIND 


jn 
A number of methods of investigation are feasible or have been used a 
the past in pursuit of such aims as the first. The method usedin this ich 
was systematically to collect information concerning the occupations W inf 
numbers of blind persons of superior education have CELER in follow!" 
and to make more detailed s 
which showed enlar 
blind. " 


" c 

After preliminary discussions and correspondence with officials of E. 
National Institute for the Blind and other administrators of blind well, 
with other persons in responsible positions concerned with the care ° ice) 
blind (including officers of the Ministry of Labour and National Scr" 5; 
and with interested psychologists, it was decided to send a questionnall on. 
each of a number of persons who, between 1932 and 1942 inclusively; ‘hod! 
pleted their schooling at a grammar school for’blind girls, a grammar 8°” 44 


for boys, and a blind school which was in effect a technical college ^; 


academy of music for both sexes. (The last functioned in part as a gram nel 
school as well, until the late "thirties.) These are the aay schools of 
types in England and Wales. j 

The questionnaire used (see Appendix) was designed to obtain infor D 
tion about the education, vocational training and employment of as maf 
as possible of the persons concerned, and their DRE their tral? 


: : i f 
tudies of any part of their occupational histo e 
gements of the accepted range of occupations for 


"2 
m 


4I 


fe Ployment as well as about the employment of blind persons in 
QM - The questionnaire survey was intended to be as close to a complete 
n of the chosen group as circumstances would permit. 
Eu of reasons existed for choosing 1932-1942 inclusively as the 
"uus the conclusion of the secondary schooling of the persons 
S n : i of the persons concerned had, by 1953; had sufficient time 
Esto settled vocationally, if necessary after having tried more than one 
of opini n. 'There had also been sufficient time for the formation by some 
Which em of value concerning their training and employment. The period 
iN ad elapsed between 1942 and the commencement of the investiga- 
involved. sufficiently long to enable one to avoid some of the dangers 
ai ie in generalising after follow-up studies made 
finie mn have been employed in their chosen vocations for only a short 
- Again, the period chosen was sufficientl 


econom: [ 
nomic and technological background of the school groups to be some- 


what sim; : i 
at similar to the corresponding background at the present time. Finally, 


a pace was sufficiently long for a number of hund 
Ne ed in the group studied. 
A e all the names on the school records for the period 1932-1942 could 
Racy be taken for reference in mailing questionnaires. Those omitted 
their the list were of persons who were known (a) to have withdrawn from 
as sj schools in order to complete their education at schools for the sighted, 
of ighted pupils; (b) to have been withdrawn from school at the request 
th Pr incipal, in some cases as being of an intelligencé below the mini- 
Ot standard required to justify attendance at the school concerned; 
DEN be at present living elsewhere than in England and Wales; (d) to be 
ental hemés; or (c) to be dead. 


intep ities had shown that at least three educationally blind persons of 
ble with those of the members of the 


+ Br gence and training compara 
the a Mentioned above were educated elsewhere than at these schools for 
Tee ind and concluded their schooling during the period 1932-1942- The 
Persons contacted were included in the group surveyed. — 
sendin, approach to the blind persons concerned in the study involved 
È i post, copies of: j 2 
E introductory letter tiom an E of t 
„asking “operation in the researc’. 7 - 
(ti) The ur and an accompanying letter, both in braille. 
2) The questionnaire in large ink-print and an accompanying letter, 
proximately five weeks had not replied to the 


to those who after app 
y four weeks later had not 


he relevant school 


.. first re i 

quest for information. r 
(v) A oe letter to those who approximatel 
Teplied i f oing requests. ; 
(v) A final eepe e meu six months after the making of 
jy QE first t replied to any request. A 
(vi) A AN Ee A who ae to the gemana 

acknowledging receipt of the reply an thanking the sender. 
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would satisfy the conditions necessary for all of the persons approache to 
understand the missive, for it was expected that a small percentage of thost 
concerned in the study would, due to improvements in their vision of ^ 
some other cause, have-ceased to use braille for reading and writing. (Not 
all those who for purposes of education and employment are regarded 4 
‘blind’ entirely lack the power to see. For educational purposes pM 
pupils are those “ who have no sight or whose sight is or is likely to becom 
so defective that they require education by methods not involving the “i 
of sight" (Ministry of Education, 1945). Under the terms of the plins 
Persons Acts (1920, 1938) a blind person is one “ so blind as to be una 
to perform any work for which eyesight is essential ”.) ing 
The second and subsequent appeals would, it was hoped, by securi? 
more replies to the questionnaire, help to reduce any systematic differenc 
between the characteristics of the group who replied to the appeal an 
characteristics of the remainder of the group. Postal questionnaires ld 
been shown in the past to be susceptible to the production of biased samp 
because of their incomplete return (Yates, 1949). | 


It was thought that sending the questionnaire in both braille and cha 


have 


THE RESPONSE TO THE QUESTIONNAIRE A 
Table 1 shows the response to the appeal for answers to the question ni 
E 
: . : irabl 
was, in the terminology suggested by Yates, incomplete. Very des! the 

aie du : inc 
questionnaire by visiting those who did not reply, this was not done; y 


poe 


| ol k such school-leavers £9. « 
period 1932-1942, it will be with the implied qualification that the er 

i perfect. Some indication asto whether those person > je 
did not reply to the questionnaire were likely to be in some way diffe sf 
from those who did may 


"n 


ly. The persons approached had rece. 
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TABLE I: RESPONSE TO THE APPEAL FOR ANSWERS TO THE 
QUESTIONNAIRE 


Number of persons originally listed to receive questionnaire — .. cg 319 


219 
11 
16 


Number of persons replying to questionnaire 
Number of persons declining to reply 
Number untraced 
N : s 

umber presumed to have received questionnaire, but not replying 51 

(dead, living abroad, etc.) 

a EE 
68.7 


P 
ercentage of those originally listed who provided usable replies 


Pe z 
rcentage co-operating of those actually eligible for inclusion in the group 
i a si ee srs a m As SA 73.7 


surveyed, 


or hi Te : : n F 
higher examination. Another group, M, was trained in musicianship 
P, was trained in physiotherapy. The 


and . ; 
or piano tuning. Another, 
r other professions than 


me 

VR of another group, N, were prepared fo 

tele ptherapy. Group S received training in shorthand-typing and/or 
‘phony; and a final, small group, O, received miscellaneous forms o 


un : : À 
ing. The overall differences between the proportions replying to the 
proportions replying 
were significant at the .o1 


din descending order with respect to the propor- 
G and P. Again, when the differences in 
d from the technical 


ficant at the .or level, with greater 


ley 
a he groups arrange 
the pr non-reply were M, S, N, 
Schoo pportion of those from gramma 
Piero ere compared, they were signi : 
Broncos replying from the grammar schools (most of the persons in 
were trained at the technical school and academy of music). There 


no significant difference between the proportions of malés and females 
g. 


Ni 
umber found to have been ineligible for inclusion in the group surveyed 


"eplyin 


THE ENLARGEMENT OF THE RANGE OF EMPLOYMENT OF 
Th THE BLIND 

fe Ol ; : : : ; E 
bri le „| üpations of those replying to the questionnaire comprised (briefly) 
n 


Shorthand «os physiotherapy, ‘ano-tuning, music teaching 
ple da Palle nd and proof reading, tele- 


welfare work, housekeeping; secretarial 
Chris: Junior executive work, manual work (including farming), the 
tail lan ministry, factory work, administrative-higher executive work, 
in qi & and journalism and other writing. (The occupations are set down 


esce. v 
Ce, ending order of fre uency-) i f 
tain of the peatiations within these groupings appeared importaat 


e : i 
Phony tforming, legal practice, 
Work?” .Ccturing and teaching; 
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from the point of view of the enlargement of the range of occupation 
customarily acknowledged to be available to the able blind. This was co 
firmed in discussion with persons in responsible positions concerned w! 
the education and employment of the blind. The importance of some 0 
these occupations was apparent, too, in the light of a statement in ur 
Report of the Working Party on the Employment of Blind Persona 
“There have been many . . . examples of blind persons who have broug 
to public and other appointments first-class organizing ability, great ing 
lect, and energy. As might be expected, blind welfare has proved a fe 
field for the exercise of their gifts. But it would seem that, even within 
blind welfare, with a very few exceptions, the opportunity of full 
remunerative employment for blind persons on administrative or executi m 
work has been confined to the larger national bodies.” Job studies W° 
made of the occupations returned in this survey which were regarde d fe 
of special importance. For this purpose, the Revised Job Study Sche E 
(Form VGC/JS2) prepared at the Vocational Guidance Centre at Birkbe ; 
College, London, was used. The persons whose work was studied in an 
way included a female secretary shorthand-typist in a business organ" 
tion; a male committee clerk working for the Corporation of a proving 
city; a male confidential secretary and shorthand-typist; and a male prog" t 
clerk in a business organisation. These four persons all possessed su Cn 
vision to be able to read print though not without difficulty, and perhap 
not for extended periods. All claimed to be registered as blind persons: 
Studies were also made of the work of: a clerk-typist in a local gover 
ment office; a placement officer and organiser of an occupation centr? 


an institution for the blind; and a minutes secretary in a busi? 
organisation. 


88 


g 


These job-studies verified what the replies to the questionnaire j 
demonstrated, namely, that a number of registered blind persons ^ 
proved themselves able to obtain and hold positions of executive or P ef 
executive grade, some of these positions spanning the gap which has ‘ C 
recognised to, exist between the position of shorthand-typist and that of | d 
administrator, into which position it is recognised that very capable 
people sometimes make their way. 0 

The job-studies did not demonstrate the ability of all blind persone n 
good education—nor even of all blind shorthand-typists—to hold posit 
of these kinds. On the contrary, they indicated some special qualities w a 
appeared to be required in blind persons in the occupations concerne™ | if 
without which it would not have been possible for them to hol als? 
positions. From the replies to the questionnaire, information was on 
available concerning positions which had been held in the past by P ae 
concerned in the study. Of these positions, the one which had ‘ bee 
new ground’ was that of a wartime monitor of foreign language broa w? 


received in England. A description of the essentials of this position. 
composed. 


vA SH 
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One questionnaire reply had been received from a totally blind man who 
claimed to be a smallholder and to be working virtually independently of 
sighted assistance. The opinion is expressed in the Report of the Working 
Party on the Employment of Blind Persons that “The ability of exception- 
ally determined and competent blind persons to overcome their handicap 
is such that it would be rash to rule any occupation wholly out of con- 
Sideration, but we suspect that blind men returned as occupied in one-man 
rural occupations have some degree of sight, as well as the indispensable 

Qualification of aptitude and experience”. In view of this statement, it was 
desirable to study this person’s position more closely. It was found that 
the person concerned, who was indeed showing great determination in 

uilding up a small holding taken over two years beforehand, had not then 
Teached a stage where he was self-supporting. His work was, however, 
“ing done with virtually no sighted assistance. From the evidence of the 

Job-study, it was not possible to give a decisive answer to the question 
Whether or not a holding providing sufficient income to support at least 
One person can be managed by a totally blind person without assistance. 


THE ACCOMPANIMENTS OF OCCUPATIONAL ACHIEVEMENT 


A number of considerations made it advisable to use the interview as a 
‘search instrument in the attempt to fulfil the second aim of the research, 
at of suggesting reasons for the degrees of occupational achievement of 
Persons who, while blind from early years, have had grammar- or technical- 
choo] education. Not least among these was the acceptability of the inter- 
lew to those whose co-operation was being sought in the research. 
ith the aid of a table of random numbers a sample group of 81 persons 
3$ chosensfrom the first 198 respondents to the questionnaire. Eac ies 
dona] category was sampled separately, two-fifths of its members being 


Sen, | 
mes were selected, letters were sent requesting 
der was sent to those who had not replied 
an a fortnight. Four of the persons 
e interviewed, and six did 


9 the 8r persons whose na 
0 oo A letter of remin 
appro, Suet after a little more th E ET 

ached replied that they were unw1 ing to 
te teply to Figs of the requests for interviews. Replacements for ae 
A Persons were therefore chosen from the ADR occupa 


Bories usi selection. Requests 
$ us 4 :oned method of random | 
irj Re apo TEE osen, with letters of reminder 


Intery he persons so ch 

NG lews were sent to the p 0 : : i 

trep; ET, where necessary. Two persons 10 the UU group 

toe led that they were unwilling to be interviewed. Their replies i 

a ate for pane persons to be approached as reped The u d 

the group interviewed was 78, as one of the intended intervie 

m i longer exactly 

tep, © Sample as it was constituted at this stage was no long d 

rej SSentative of the parent population. The dissimilarity was P ae 

ao ccd by the choice Of replacements from the same ocupatia a D 
those BH the persons who did not agree to have interviews. The number 


inte 
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RESULTS: ASSESSMENTS BY THE JUDGING PANEL AND THE 
INTERVIEWER 


The suggestions for assessing the questionnaire replies which had bo 
made to the members of the judging panel allowed for some yanig E 
the numbers of replies occurring in cach of the five categories. Two o on 
judges used the numbers 8, 16, 31, 16 and 8 in the different classes. add 
judge found it more satisfactory to place 8 replies in the uppermost 8 ao 
and 24, 34, 8 and 3 in the other grades from B to E, excluding kor M. 
sideration two of the replies which had been received from people 
now work as seeing persons. Another judge placed 10 replies in. pro 
15 in B, 3o in C, 15 in D, and g in E. In order to average the ratings ist 
by the four judges for each member of the group studied, the gradings z E. 
by each judge were converted to normalised standard scores. These i 
then added, to give final scores which could be rank-ordered. One per ng 
score was dropped from calculations at this stage. This was the pod Es 
whose case it had appeared that an interview would be possible but P: de 
eventuate. The remaining 78 scores were then re-grouped into five g “he 
in an approximation to a normal distribution. For this pup M 
numbers normally required in each of the groups would have been 5, the 
1g in B, 30 in C, 19 in D, and 5 in E. The actual numbers placed Thee 
groups were, ranging from the uppermost group, 5, 19, 32, 16, and 5 d 
groupings were made desirable by the presence of ties in the rank-or 

During the statistical calculations whenever tetrachoric correlation 
efficients were cdiculated from these data, the cutting point was E k 
taken between Groups B and C. Thus, groups A and B were pane 
together to form an ‘outstanding’ group, and groups C, D and E oan 
the other portion of the dichotomy. This procedure was adepted unt ME 
in order to avoid errors due to ‘capitalization or decapitalizatioh 
chance’ (McNemar, 1949). ust 

When the data were used for calculation of y^, 3 x 3 tables were uf. 
wherever possible, the three groups for cach variable being (i) sub-gP^ of 
A and B; (ii) sub-group C; and (iii) sub-groups D and E. This reducto | od 
five groups tô three was necessary in order to ensure a minimal exp^ 
frequency of 5 for each cell of the X? tables. In a few cases, 1t 
necessary to reduce the sizes of the y? tables even more. 


e 
mem 


as 


THE SELF-CONSISTENCY OF THE CRITERION p) 


The degree of internal consistency of the criterion is shown in Tab f 
The correlation coefficients shown are tetrachoric, and the levels of € 
dence are shown in subscript. he 

The sizes of the coefficients of correlation in Table 2 indicate that F d 
was a good deal of agreement among the judges as to which mem s di 
the group studied were outstanding and which were not. The fact iere 
intercorrelations were not nearer unity indicates that four slightly dite os 
points of view were being brought to bear on the assessment of the mes D 
or the group —a fact which, in view of the judges’ experience, “ 
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TA H 
BLE 2:  INTERRELATIONS OF JUDGES' ASSESSMENTS 


JUDGES | B | G D 

^ +.76 +12 .60 
(001) (001) (01) 
B 4.56 4.62 
(01) (001) 
e +.48 
| (02) 

1 


Cx " 
oed to increase the value of the composite grading obtained by com- 
hs their assessments. 
of d ba investigator had concluded his interviewing, he reviewed each 
orms. E. nt 78 questionnaire replies and the corresponding interview 
Without a re-rated certain of the characteristics he had assessed before— 
Ssessment. ei^ to the first ratings—and at the same time made his own 
Placing 8 ts of the occupational achievements of the members of the group, 
8 8 in Grade A, 16 in B, 3o in C, 16 in D, and 8 in E. 
Ed: stigat erience of the blind had fiot been as exten- 
oË the info of the judging panel, his assessments were aided by the excess 
vam M at his disposal as a result of the interviews, over that 
ctwee d be obtained from the questionnaires. The intercorrelations 
n his assessments and those of the judges are shown in Table 3. 


_ Tho s s 
sive ugh the investigator’s exp 


TA i 
j 3: COMPARISON OF ASSESSMENTS MADE BY JUDGES AND 


= INTERVIEWER 
| LI 
Comp i | y Level of 
by: ison of investigator’s assessment with that made tet Significance 

| 
BENUS ee 

Judge A n .001 

Tudge B 4.66 001 

Tudge C EAT .001 

Judge D .. 4.52 01 

Om) " 
Dos; Â 
ite of judges’ assessments +.69 001 al 


high to help to justify the 


hae 

Use © in 4 
€ of p lrcorrelations here seem sufficiently 
and also the use of the 


o e . A 
Wes Questionnaire as a basis of assessment, 


e: 
Me rating b j iterion 
g by the judges as. a criterio. 
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The re-rating of some of the qualities assessed during interviews had been 
undertaken to provide some check, however slight, on the consistency or 
the rating. Table 4 shows the tetrachoric correlation coefficients between 
the first and second ratings of the traits concerning which there was suv 
cient written evidence obtainable from the interview forms and question 
naire replies to make re-rating with the aid of memory and the recorde 
information seem feasible. i 

All the ratings had been made on a five-point scale. Any re-rating was | 
separated from its corresponding first rating by a period which varied ro 
just under one week to approximately three months. All coefficients af 
significant, P in all cases being less than .oor. 


TABLE 4: CORRELATIONS BETWEEN ORIGINAL AND SECOND RATINGS 


CONSISTENCY CONSISTENCY 
COEFFICIENT COEFFICIEN 


Mobility re, 2 oe +.93 Satisfaction with work 
Success at school .. Aa +.94 Interests shown during 
Intelligence .. on we +.96 schooldays: 


Verbal ability dip a4 +.88 Intellectual 77 
Acceptability to other e +.89 Practical-constructional 
Influence on others .. én +.91 Social X 
Dependability c3 cix +.77 Artistic 


Self-reliance .. án RO +.64 Physically-active 
Economic status of early home Average of interests 
background. . os ^d 4.95 


_ From these coefficients it can be seen that the subjective jadgment of H 
investigator concerning these traits in the interviewees was at least reas? 
ably consistent. But to demonstrate consistency in ratings is not to dem? 
strate validity or relevance. The plan of the research did not lend itself ce 
a comprehensive study of this aspect of the ratings. The main evi e 
which can be adduced to give i dire support to any suggestion as t? 
validity of thé ratings is in the systematic planning of the interviews. 


CONCOMITANTS OF OCCUPATIONAL ACHIEVEMENT 


Table 5 summarises the relationships between the variables obtained 
from interviews and the composite rating by the judges of the occupatio" 
achievements of the group interviewed. by 

For each variable, the general procedure ir: compiling this table was je 
means of a y? test to find whether a relationship existed between the vat!# of 
and the criterion. If this test showed a Send relationship, the size pé 
the relationship was estimated by calculating a contingency coefficient 
number of cases for each variable was (unless otherwise stated) 78. 

Due to the requirements concerning minimal numbers which may aPP se 
in the table of expected frequencies during the calculation of y? and cone 
quently of the contingency coefficient (C), adjoining categories in the tê 


à 
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VARIABLES AND CRITERION OF OCCUPATIONAL ACHIEVEMENT 


| TABLE 5: RESULTS OF TESTS OF ASSOCIATION BETWEEN INTERVIEW 
| 


E VARIABLE 
m d E) 
2 RATINGS ON A 5-PoINT SCALE: 
* How striking in appearance (neatness, 
2 cleanliness) Sa . SA a 
3. HW Striking in appearance (facial) 
4 jV Striking in bearing (N=77) 
5. q9WStriking in speech EE PRI AEn: 
v Howskilledin mobility |  ..  -| 5 409 3x3 | +57 
7. HOW successful in school . . Ue | 01 1524 SEXES +.56 
g. Howintelligent .. ic Ue p 001 ‘487 3x2 +.40 
' 9: Extent of verbal ability. doo "x ae x 
| 10, 7,0 confident during interview . . U El 515 aux +.68 
| 1j HOW acceptable to others uS Bd S 7543 3x2 +.57 
12. 59V far influencing others e sis dm “400 3x2 +55 
its How steady and dependable — .. ede tt "382 3x2 +.46 
| * tow self-reliant .. U p? ad er ! 
| Participation during schooldays in activities 
14 dicative of interests which were: 378 3x3 +.49 
15 Intellectual a NS m E e i 
* JL oerdeal-constructional Ub oor | .504 3x3 saa 
We beue is tig. VOV tacos otal meds 3x2 . 
Jj EbYtically-active |) 22 o ‘oor | 545 3x23 url 
20. pvctagestrength of interests... -| 90 1 i 
21. p 2ctional value of sight at present | ++ 50 
22. _8Nctional value of sight while at school | . 
` *conomic status of early home back- 50 
$ 23 Bround .. ari A UU PSI NE 
| 3 ay which braille is used in present} — 305 3x2 os 
1.24; Cl. MRNA deos Ql .ceén s 
| | 25° Present proficiency at braille .. «| :20 
Be at which braille was larot ees 
3 7to9; ; to 15; 
26, <16 on). ie i C] UST a 0 291 3x2 4-26 
27, Satisfaction with presentwork .. o| 0 ; 
8e when final vocational decision was 


made (to age 11; 12 to 14; 15 to 173 € 

28. A181020: 21 on). N=7) e | 
€ on entering residential school (to 
2863; 4to 7; 8to 11; 12to 15; 16to 

3 200n) t3 Py, 2 E 


` VARI 
ABLES p 5 ES WERE 
ag or USED 3 FOR WHICH 5-POINT SCAL 


Gee? v. absence of mannerisms 
acluding repetitive movements 20 


30, p aid vision M EN 
Presence J absence of inannerisms 
31 (excluding repetitive movements tO £5 
"ED. Vision) " A d a9 
32 pene v. absence of undesirable 
33. Lost, p rality traits SE .99 


Eau Vision before 4th birthday v. after -+ 

aate at "technical? school 9u 0 

35 Sexy ted elsewhere ^ MESI MAG 
“Ported difficulty i Sing admission 

culty in securing à * 

£ School v.nosuch report _++ ad 
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| EXTENT OF 
VARIABLE | x2p C | CONTINGENCY | Fu 
| | TABLE 
| | 
— 3] 
36. Received financial assistance (e.g. from | 
local Education Committee) while at | 
school v. did notreceivesuchassistance| — * | 
37. Primary vocational decision made by 
self (+ direction) v. by others... sf 01 .336 | 3x 2 +.49 
38. Opposition to vocational decision (by 
self, or by parents or teachers) v. no 
opposition m A ys gà * 
39. Obtained promise of employment before 
end of latest course of training v. | 
obtained no such promise Es | .90 
40. Took course of study or other training 
while working v. did not "m s -90 | 
41. “Only” child v. member of sibling group .50 
42. Health while at school (reported as Good, 
Average, or Below Average) .. a| 20 
43. Health since schooldays (reported as 
Good, Average or Below Average)  ..| .10 
44. Reported nervous troubles during school- | 
days or later v. no nervous troubles 
reported Wis A RU «»] 320 
45. Evidence of parental over-solicitude v. 
no evidence of this «té y «d 7350. 1 
46. Favourable home background (+-ve 
direction) v. general unfavourable 
background (rejection, over-solicitude, 1 
broken home) .. 2. eee) .05 268 3x2 42 
47. Evidence of “major domestic worries | 
during working life v. no such evidence * | 
48. Time spent in training after age 15 (8 or | 
more years, +ve direction v. fewer 29 
THEMIS) ie, RIS se al OL 325 3 2 "o 
49. Received some education in school a 
for the sighted v. did not 2 EU 
50. Had blind siblings v. did not TA vs * 
51. Amount of unemployment (Employed l 
4/5ths of working life v. not employed | 
4/5ths of working life) .. as "n = | 
52. Self-employed v. other-employed «s tO) 
53. Married v.single .. a ss ws x50 | 
54. Age whefi married (Before age 27 v. after) 
(N—42) 2s e a si 4900 | 
55. If married, has children v. has none. | | 
(N=42) T a. T sa] «99 | 
56. If married, has wife or husband who 
helps appreciably with work or is em- 
ployed independently v. has not. 
(N=42) sro dh g 90 NM — 


of 
: m. in ope 

* It was not possible to apply the X? test to these itéms due to fewness of cases 1? 
more categories. 


s 
; of 
used had sometimes to be combined and the sizes of tables reduced- 
this reason, though the tables considered were primarily 3 x 3 tables, s 
sometimes have been reduced to 3 x 20reven2 x 2. Fora2 X 2 tab "m 
« upper limit of C is 742. Fora 3 x 3 table, it is 816. The exact uppe" i 
fer rectangular tables are unknown (McNemar, 1949). 


f 
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Where contingency coefficients are shown in Table 5, so too are tetra- 
Choric correlation coefficients calculated from the same data. 'These are 
Shown merely because this coefficient is perhaps more widely used and to 
Some more meaningful than the contingency coefficient. But since the 
distributions of ratings of some of the traits here studied are not normal, rer 
cannot be used in these cases without recognition of the fact that it implies 
2 normalising of the distributions concerned. The contingency coefficient 
1s free of this assumption. 

From Table 5 it can be seen that of the variables related to occupational 
achievement among the members of this group, ratings of the social qualities 
s acceptability to others and ability to influence others appear important, 
A also, though to a lesser degree, do ratings of two indicators of self- 

Iscipline, namely, steadiness and dependability and self-reliance. 

The level and quality of the school attainment of the persons concerned, 
their intelligence, and their verbal ability as rated during interview (but 
fot mere pleasantness of voice) were related to achievement. If these 
actors have in the past been used as indicators of the probable level of 
Achievement of blind technical-school pupils, then their use has probably 

cen justifiable. "The same holds, too; for the physical attributes of bearing 
(but not of skill in mobility) and of neatness and cleanliness of pd 
€ average depth of the interests the group's members sepong ae 
aa during their schooldays was related to their epee m ids 

r, having had interests of an intellectual, a social, x an a a Ee 
a ut not of a practical-constructional or a physically-act type) w P 
“ted with it, (Many of the occupations of the members of the group studie 
called for intellectual, social or artistic activities.) AREE 

hose wko liad done well tended to be those who had themselves leci e 

Pon their care those who left this decision to parents or 
ton their careers, rather than wl E 
x chers: but the age at which the decision was made was not a p. 


“xtent of achievement. . "m 

le Be general normality of the home background, but Hate PRG i 

“vel, was another factor which appeared to be associated w bI g o 

Star; ¢ SO, too, was the number of years of education rec | yeni 
nic fact is perhaps cvidence for the value of any educational an a 


Stidance received by members of the group. nt tended to be the 
ose who were assessed most highly for achieve a tendency on the 
Ost satisfied with their work. This perhaps indicates " e J Den 

of the members of such groups to 2 SUA VE win s tive relation- 
: m and disadvantages of heir occupations. 3 slight s M 
ach CXisted between the extent to, which braille is bct: ug 
and Ment, There were no relationships between pro y 


the à ; d achievement. 
€ t learnt, an " 
. Among” when it was firs ich were shown not to be related to occupa 


tio 3 am 
of ml achievement were ratings of attractiveness of facial sean ae 
Peete ofthe sual conidence shown, daning TOF achievement 
“nce of repetitive mannerisms was unrelated to leve 
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Having suffered ‘nervous’ troubles in childhood or adolescence was un; 
connected with achievement or lack of it. Neither having been an * only 
child nor having been a recipient of parental over-solicitude was in any Way 
related to achievement. Nor were the age at which vision was lost or first 
noticed to be absent and the age of first attendance at a residential school. 
Having had some schooling at schools for seeing children was also unre- 
lated to achievement. So, too, were the obtaining of promises of employ- 
ment before the end of training courses, and the taking of courses of study 
while working. 

Those who were self-employed were not necessarily higher achievers than 
those who worked for others. Marital status, the age at which marriage 
took place, the presence or absence of children in a marriage, and the 
amount of occupational assistance given by a spouse—all these bore no 
relationship to achievement. 1 

No significant relationship was found between the degrees of any sight 
possessed by the members of the group and their achievements, nor betwee? | 
sex and achievement. There was also no relationship between achievement 
and interviewees’ statements concerning their health. These are indicativ? 
of the value of the assessing of the questionnaire replies done by the judging 
panel, since it had been suggested to the judges that these factors shoul 
taken into account when assessments were being made. 


CONCLUSIONS 


The general survey and the job-studies undertaken in this research hav’ | 
indicated ways in which the range of employment of the blind might be 


expanded. 


" 
'The able blind person too often finds himself in such a position that hey 
must choose the type of occupation he will follow from no more than fo" 
or five possibilities. Though the training he will receive for his occupation 
is usually very good, an unfortunate choice of occupation can cause mUC 
unhappiness, and re-training may prove a lengthy and costly process. 


Some hopé$ for expansion of the range of employment of blind pers? 
of superior education seem to lie in the employment of suitable blin 
persons in occupations of a secretarial type, at a level higher than that © 
the shorthand-typist. Employers may at first feel loth to provide sig (M 
clerical assistance for such a person for an hour or so per day, but it ba 
in the past been shown possible for a minor exchange of duties betwee? ¢ 
blind and a sighted employee to result in ap entirely satisfactory state ^ | 


affairs for employer and employees alike. 


There are indications, too, that it would probably be worth while 
out further research into the employment of trained blind persons in cerca 
positions. With this might be combined a supplementary course © E 
ing, or special adaptations to some already existing course of training ( d 
` example, in shorthand-typing), to prepare selected blind persons for SU 
positions. 


ns | 


to catty 
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Ns of the enquiries concerning variables associated with high 

ss RAI among the members of the group studied may, especially if 

io en ? employ blind persons tentatively in new occupations, be 

Pol € to those concerned with the vocational guidance of young blind 
ple, and to the blind themselves. 
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APPENDIX 
QUESTIONS ON TRAINING AND EMPLOYMENT 


will you please give first your name and address, and 


W ; 
ien qukig your replies, 
I. T the answers as the questions are numbered? 
ow are you employed at present (or in the last work you did if you are not 
Working now)? 
I hat exactly do you do in your work? Wei 
"i What ways (if at all) do you use help from sighted people in it? 
$ your work whole-time or part-time? 
Hor long have you had it? 
OW did you get it? . 
hat training, if any, did you have for it? If you tookeany definite training 
courses, when and where did you take them, how long did they last, and 
_ Were they full-time or part-time? . 
id your training courses (if any) lead to any certificates, diplomas or degrees? 
If ro, Dlease give the names ‘and dates of the examinations, and the results 


you obtained. v" : 
at other work have you done whole-time or part-time since you left school? 
Please say how long you held each of your positions, however short the period 
was; and include different positions you may have held in the same 


a A- a —E——— 
d 2 say Rw NK 


lo. py Organisation. " 
case list all your absences from work which have lasted at least two months, 
Hop giving their durations and causes. . . Lond 
case give the name and date of any School Certificate or Higher School Certi- 


ou can remember, the subjects you took in any 
e results you obtained in each subject. 
overed by Questions 8, 11 and 12, 


k them, and give the results in 


BU ». ficate you have obtained. 

ase say, in as much detail as y 

"Sp Such Certificate examinations and th 

you have taken any other examination not c 

please say what they Were and when you too 

14. as much detail as you can remember. 

ave you ever been registered as a blind 

ERPS when, and under what Act or Acts? o 
you have any sight, in what ways have you used it in your work? 

uestions 16 to 20 refer to your present work. If you are not working now, 

pation you liked best, and indicate what 


, partially sighted, or disabled person? 


ge you on the whole satisfied with y 


an Wie 
hat aspects of it do you find most difficult? And which do you find easiest? 


| 


ee take them to refer to the occu 
16. at was, 
our work? Please give reasons for your .. 
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18. How do you think the difficulties for a blind person could be eliminated or 
reduced? 

19. Have you yourself been able to overcome any of the difficulties? If so, how? 

20. Taking account of all the personal experience you have gained, how would you 
now advise a blind friend about methods of entering your occupation? 

21. Finally, have you any additional comments you would like to make about any 
of your training and employment, or about the training and employment 1? | 
general of people with little or no vision? 


REFERENCES 4 


McNemar, Q. (1949). Psychological Statistics. New York: Wiley. E 

Ministry or Epucation (1945). Handicapped Pupils and School Health Services 
Statutory Rules and Orders, Number 1076. London: Stationery Office. | J 

Ministry or Lazour AND Narionat Service (1951). Report of the Working Part) 
on the Employment of Blind Persons. London : Stationery Office. 

Storr, Mary B. (1950). What is Occupational Success? Occupational Psychology, 
105-112. 

Storr, Mary B. (1952). Difficulties in the Validation of Vocational Guidance Proc® 
dures. Occupational Psychology, 26, 158-168. E | 

Yares, F. (1949). Sampling Methods for Censuses and Surveys. London: Griffin. 


24 


Book Reviews 


The Psycho 
NETA pr Behaviour and Development. By JOHN E. HORROCKS. 
De Horrocks? arrap, 1951. Pp. xviii+ 614. Price 30s. 
Young men T expressed aim in this book is to furnish students and workers with 
E is “ based women with an objective picture of adolescence. He states that the 
tom the Sdlr T a selected survey and interpretation of the literature of adolescence 
Bits discussi of view of a psychologist and an educator. Facts are presented together 
$ — of their implication in the daily life of an adolescent ". 
Teference Eor S arrives at the view that, in Western culture, there are five points of 
D as a CRM which to view adolescent growth and development. He sees adolescence 
1 «come of SM seeking status as an individual, (b) as a time when group relations 
| time of aM importance, (c) as a time of physical development and growth, (d) as 
| time of Eso: ectual expansion, development and academic experience, and (e) as a 
pment and evaluation of values. The book follows the pattern of setting 


Out ; 
Í IN consi 
ide - : : 
rable detail what has been explored and discovered about adolescents 


Unde 

r the: 

Stud; se fiv : es z b $ 
tudies, ve headings from empirical and experimental, but mainly American, 


In concent: 
book ig Ption, and in the broad headings und 


| ie beet ind I have little doubt that most of the 
Crican os and very occasional reference is made to European and South 
Published material. One would be pardoned in thinking, after reading this 


Or| h 
fant fie owever, that, outside the USA, hardly anything of significance in this impor- 
7 d himself almost entirely 


d 
; wh the Ere published. Since the author has concerne ns : 
l cone is said is t States culture, although sometimes with the explicit assumption that 
\ cate Psycholo tue of the Anglo-American culture, a good deal of the material on the 
tiul valid" of adolescence, and on interests and media of communication, 1$ of 
Frop main ity for British adolescents. id ' 
Posi e me ae of the book arise as a result cf its methodological approach. 
des, tively Seale is often difficult for the reader to perceive clearly what has been 
pa Pite his ished and what is still speculative. This occurs because Dr Horrocks, 
"ticu selective survey, has not been able to assemble together information on 
c d validity. Some 
]l numbers or on 


ie Conc ie of adolescence of similar standards of objectivity an 
in d sam ie in the original studies have been based on small numbers 9f 3 
may tory sa €s, while many of the ' facts’ have been culled from questionnaire an 
With = extrem of varying degrees of sophistication. In places, although TE E 
been 5 -y scant i rom one source may De at marked var 

E: eb obtained £ h information as has 


at obta: 
t; rà É : ] A 
Bather "4 from another, there is still discussion of suc 


er which adolescence is studied, this 
‘American work of value in this field 


aethods, the book 
gs and motivation - 
has attempted to 
“The Bases 


à normative survey based largely on quantitative 1 
a surve 
meee alita Places to give that deeper insight into adolescent feelin, 
ang this sh Ye methods might be expected to give. Dr Horrocks 
Dottor. ene by including at the end a condensed Bru on 
n Pen iy seen DEM follow AE doit of the labour 
i ibli ittle 
: Aree t bibliogra Ph uy includes 2 wealth o 


tm, ee j 
op Marge 1€ In hae ^ 
s Aqui . P" S e E o the ommon sense, 
red į if much of it serves to con in this field, it is 
ited ; 4 this field, 1 
Womettin e Ps course of actual practice, of experienced workers 1n > 
e n jo have this confirmation. The newcome 
fey, Pola] likely to deri fi eading the early chap 
n Sych erive most value from Tee ver, by the ¢ 
aN ference ology of adolescence. He may be struck, howeve ; 
5 to deli ‘cri 
Y inquency and crime. ce to studies 
is likely to b ^ test value as à central source of referee Tescence’ 
e of grea es into most aspects of adole 


ch 
Ci a . 
E en undertaken in the United Stat 
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may be of more limited value in the understanding and advising of British adolescente 
It is well served with tables and graphic figures from the original studies, although E 
could wish that some of these had been less concisely labelled. The summaries at 1 
end of each chapter are excellent, setting out the conclusions in a concise and easily 
accessible form. These will be of real yalue to the busy reader who may want to kno 


3 1 d icular 
the main points made and only delve more deeply into those aspects of particular 
interest to him. BRET HARDIN 
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Reporting Research in Education. By stevnen wiseman. Publications of the Univers 
of Manchester School of Education, Number Two. Manchester University Pres 
1952. Pp. viii--23. Price 3s. 6d. 


In the first paper of this series Dr Warburton gives an admirably clear non-tcchaicd 
account of the problems involved in the selection of university students and a wi 
of research work on the subject done and still going on in Great Britain, inclu E. 
some investigations in several departments of Manchester University which do E. 
appear to have been published. The criteria of university success are discussed, pres e 
methods of selection, such as external school examinations, confidential school rep 
and personal interviews are in turn examined, and further methods which might et 
useful are considered. Dr Warburton concludes that the result of the final dead 
examination is the safest criterion against which to validate selection techniques ket | 
holds that present day methods, though reasonably effective with the best and wea 
candidates, are capable of much improvement. At the borderline especially wher " 
decision is, of course, always difficult he believes that both psychological tests (includi e. 
verbal and non-verbal types which would have to be sBechally devised to discrimina y i 
at high levels of ability) and group interviews somewhat on the lines of WOSB Ww 
CSSB procedures art likely to be of considerable value. He recommends that follow l 
up enquiries of the predictive value of these and the more conventional methods shona 
be carried out separately for the different university departments. A useful bibliograP s 
sensibly distinguishes between British work in this field and that carried out iD © 
USA where conditions are very different. P 


Soe vt inf 
Dr Warburton quotes from the Universities Quarterly that ‘ the methods of select It 
students are indeed very unsatisfactory and t| 


z he universities themselves admit it "the 
is to be hoped that the universities, which are indeed far from complacent about iy) 
present situation but seem to look askance at psychological selection methods; "i 
afford more facilities for some large-scale investigations of methods which might while 
well lead to ap, improvement in the quality of students as well as a worthw 
reduction in wastage rates. 


ce on the construction of a thesis, on the setting io” 
ggestions about figures, tables, P^ fof 


Pas © 


ml 
research students, to whom the booklet may be Mer 
recommended, A. H. D. 
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| The Consistency of Stop-Watch Time-Study 


Practitioners 


By WINSTON RODGERS and J. M. HAMMERSLEY 


The investigation reported here was sponsored by the Nuffield 
Foundation. It was carried out under the direction of Mr Winston 
Rodgers when he was Head of the Industrial Engineering Depart- 
ment at the Acton Technical College. He had the help of a Steering 

Ommittee which consisted of Sir Frederic Bartlett (chairman), 
Professors G. L. Brown, M. G. Kendall, Esther Killick, W. E. Le 
Gros Clark, Dr O. G. Edholm, Lieut.-Colonel S. H. C. Mound and 
Mr Alec Rodger. Observers at meetings of the Steering Committee 
Were Dr H. H. Burness, Mr J. G. W. Davies, Mr L. Farrer-Brown 
and Dr Alexander King. Mr J. M. Hammersley carried out the 

statistical design and analysis of the experiment. 
Q 


d THE AIM OF THE INVESTIGATION : 
ti Was decided that an enquiry should be made into the consistency of 
Me-studys pfactitioners in the use of conventional stop-watch procedures. 
tion 15, it was considered, would be a desirable preliminary to an investiga- 
oF other features of their work. 
M erbe purpose of the enquiry the main steps in conventional stop-watch 
Conve ures were taken to be the following: (1) A task is subdivided into 
Clear] nient timing units termed ‘elements’. (2) Each element is described 
taken (3) The elements are listed on a time-study sheet. (4) The time 
Watch T the performance of each clement is noted with the aid of a stop- 
ede è Used either in snap-back or in continuous-reading style. (5) Each 
be pent is timed repeatedly until the observer obtains what he considers to 
ance resentative data. (6) Concurrently, the operator’s working perform- 
Or, $ assessed subjectively, either by ' rating (n which the EE s pace 
Ww Peed for each element isvestimated numerically) or by evelling’ (in 


hi r 
Eo his skill and effort are estimated numerically, by reference to a stan- 
Sach «ale, to produce the levelling ' factor’). (7) The actual time values for 
Biven ement are converted to rated or levelled times. (8) Consideration is 
task, °° the frequency with which particular elements are found in a given 
ances and to the totalled rated or levelled times are added certain ' allow- 


| *eacheq n this way a ‘standard’ or ‘allowed ° time on the whole task is 
: 3 
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ITS DESIGN 
For the following reasons, it was decided that the investigation should be 
carried out at the Acton Technical College rather than in industrial condi- 
tions: (x) The enquiry was intended to be exploratory. (2) At Acton, equity 
in territorial unfamiliarity between observers could be ensured. (3) Favour 
able and controlled working conditions could be provided. (4) Variable 
which might lie in the observers might more easily be detected. (5) Ques: 
tions that might have to be answered subsequently in industrial conditions 
could be specified more clearly. y j 
Three tasks were devised. S involved the preparation of a solution, y. | 

simple assembly operation, and M a machining operation. These a 
described in Appendix A. In the planning of them, special care was take? 
to ensure the minimisation of chance errors occurring through variation i 
in the materials or equipment used or in physical working conditions: J 
short, the aim was to investigate consistency under favourable circumstance 
not to contrive tasks or conditions to prove that experienced practitione? 
could be inconsistent. d 
In August, 1949, seven experienced observers took part in a rehearsal; p. 
shortly afterwards invitations were sent to, and accepted by, 11 manu A 
turing firms, a consultant organisation and a professional bain Y E. 
between them provided 24 practitioners. The experience of these observ 
ranged from 6 months to 18 years, with a modal value of 4 years. Only oF 
of the observers was a woman. m 
When the exact procedure for each of the tasks had been settled, thre 
operators were instructed in its performance. Regular practice periods W? " 
prescribed, and observers carried out their studies only when observatio" | 
of the motion patterns and times of each operator for the task-cycles 59i 
gested poina in following the prescribed method. The finalised met? | 
of performing a task was determined in consultation with the operato / 
engaged on the task. This procedure had the advantage of satisfy”? | 
operator preference and speeding up the training period. be 
As it was-considered possible that any inconsistencies found might d 
attributable to differences in the personal characteristics, training ip 

experience of the observers themselves, arrangements were made for €? 
observer to complete two questionnaires, to do a short intelligence test; dl | 
to be interviewed. The first questionnaire was of the usual biograP up 
kind; the second was designed to ascertain why the observer had taken, ip 
p 


time study, how he had learned his procedures, and what was involve 
them. An interpretation of some of the answers is given in Appen P t 
The intelligence test was the 20-minute version of Raven's 1938 Progro? it 
Matrices Test, chosen because previous experience had suggested tha 
might prove both useful and palatable. č 
The timing of the observers’ attendance for the completion of mi 
questionnaires and for the intelligence test was arranged to preclu M. g 
possibility of collusion. To meet the requirements of the co-OP says 
organisations, this stage of the enquiry had to be spread over 14 
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ea pos ud advance that none of the information they gave 

Tas CRM y foe with any individual. 
Eee Si ; (the pepe of the solution) was compulsory for all 
OA i E h was allocated a second study in such a way that where there 
e en rae from the same organisation they covered all three tasks 
E ei pe TR EUM S EN coa study was favoured 
eus C RN y unfamiliar to all the observers and yet presented no 
t ^ Eu timing set, described in Appendix C, was constructed to record 
Alsace intervals in S for selected standard elements (Kinniburgh and 
included 1951). The use of standard elements in one of the exercises was 
ed to reduce still further in this instance the number of variables 


controlled solely by chance. 


The ti _ THE CONDUCT OF THE TIME-STUDIES j 
on each mestudies took six days, with a morning and an afternoon session 
simultan ay. During each of the 12 sessions, 2 observers made their studies 
E c cously but independently. Each session consisted for each observer 
studies pss studies of S (the solution task), followed by either 2 successive 
task) T A (the assembly task) or 2 successive studies of M (the machine 
* If A appeared in a morning session, M appeared in the afternoon; 


a following account, any two observers from the same organisation 

in the called an O-pair. Any two observers who normally worked together 

ta Ene factory will be called an F-pair. Any two observers who carried 
,. à time-study in the same session will be called a T-pair. There were 10 
Pa rs, of Whom 7 were F-pairs. Only one T-pair was an O-pair; and no 
Pair was an F-pair. 

of Or each task at cach session, 3 operators were available. One observer 


t i Y 
he T-pair selected one of these qeu for the first of the 2 successive 


Stud; 
dies; and the other observer of the T-pair selected a different operator 
i In the other task of the same session the 


de ' 
Bon 9f selection of an operator fell to the observers 1n the reverse order. 
selected operator simultaneously in any 


ot 
an Observers studied the same 
ale Or Assembly and Machine, observers were free to break up the task into 
Sol, €nts in any way they wished. This also applied to half the studies of 
the een : for the other half both observers of a T-pair had to break down 
he Sk into prescribed standard elements, chosen for the convenience of 


t 3 
e 
“ming device. j ' 
jhtri * complete layout appears in Table 1. To read this table, consider the 
3 wo observers concerned were 


bsery, or the morning session of Day 1- The t 's CO 
first s €r 7 from organisation b and observer 1 from organisation a- In the 
by - *'udy of Solution, observer 7 chose operator E, who was then studied 
xt for the second study of Solution, 1 chose 


Or W, who was then studied by 1 and 7 simultaneously, both usixg 
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standard elements. There followed two Machine studies, the first with 1 
and 7 simultaneously studying E chosen by 1, and the second with 1 and 7 
simultaneously studying J chosen by 7. The other entries in Table 1 can be 
interpreted in a similar fashion. 


TABLE I: LAYOUT OF THE TIME-STUDIES 


DAY MORNING SESSION AFTERNOON SESSION 
l. S;E7b,W *1a.M;EL]7. S;E8c,B*6b.A ;E6,B8. l 
2. S;B*3e,E24d.A ;J24,E3. S;E*23d,W2e.M ;;E2,W23. 
3. 
4. S;W20h,E*9h.A ;B9,E20. S;E*10j,W18i.M;E18,W 10. 
5r S;W*lIEEI17.M;E17,W11. S3E*16/,W12k.A;B12,E16. 
6. 


S3W22n,B*25m.M ;E25,W22. S;E30m,W *21n.À ;E21,B30. 


Explanation :—S — Solution, A -—Assembly, M — Machine. 
B, E, J, W are operators. 
1, 2,..., 30 are observers. 
a, b, ...,/, m, n are organisations. 
Asterisk denotes use of standard elements. 


„E 


At the conclusion of both studies, the observers were given a futha 
separate interview, (1) to elucidate the data of the time-study sheets of t d 
observers for later statistical investigation; (2) to supplement the backgroun, 
information record of the observer on Questionnaire A; and (3) to prov! i 
the observers with an opportunity to express their opinions about 
conduct of the investigation. tne 

With regard to the third purpose of the interview, all observers wither 
exception declared that in their opinion the investigation, was very a 
and that they felt satisfied with the times given by them on the jobs studie®’ 
The following verbatim comments are typical : 

“The whole experiment was very fair." 

“T found the whole project very interesting indeed, and very fair." 

“The research has been well thought out and sincerely applied.” rH 

“The whole project has been very fair and above-board, and very în 

esting.” E, 

“ The project was quite fair. It is a question of putting people at ease: ay 

“We have no excuse to put up if we differ. Conditions differ. We ma 

be influenced in the length of study by ourselves. A gain, we are 1 
going to issue this value, we are not going to be responsible f d 
issuing it. There was no need to be nervous on the observation ! 
either. I put up my best.” P 
“The project is obviously fair.” y: 
“I feel the project has been scrupulously fair. I have been very haph dy 
This project of yours is an exceptionally good thing. All Time-5H 
has basic principles. It may go a long way to establish these." "ni 
“The whole project has been quite a reasonable set-up, but the pow 
you are bound to get variations in ratings because of the iffe pe 
^ tempos different Studymen are used to. Not being accustomed t0 


s 


| 
S;E*4g,W15f.M;E15,W4, S;E14f,B*5g.A ;J5,E14. 
| 
} 
| 


EU © 


STOP-WATCH TIME-STUDY PRACTITIONERS 65 


: Dotan Nd I found it a bit upsetting, but it was well thought 
» A pue no criticism to make of the project; it has been fair." 

€ project has been very fair and very comprehensive; I don’t think 
= anything has been left out.” 
& Nee is a good thing. It was fair as far as I was concerned.” 

: nk it was time something like this was set up. The time-studies 
«y ere fair. I am glad of the opportunity to contribute." 

ou should have had four separate jobs. Apart from that the whole 


4. Project has been very fair.” 
The whole project is quite satisfactory, and should give satisfactory 
à M = I expected to get more studies to dos NE 
"TL whole project has been very fair from start to finish." 
e project seems to me very fair. It has been interesting from my 


ü me of view.” 
€ project has been quite fair to us. You have tried to keep us at our 
ease and we have been given every advantage. I have been very happy 


4, ,, bout it." 


“ The project has been very fairly run, and very ingeniously organised.” 


he project has been quite fair. I enjoyed it and it has been interesting.” 
€ two observers, a T-pair, for the morning session were normally avail- 


able 5 A 
eae a.m. Their attendance for Stage 1 of the enquiry assisted 
E Y in their being able to maintain the programmed time-table and in 

mising that strangeness normally resulting from new association with 


Scality and work-place. 
€ purpose,of the enquiry and the nature of the tasks was first outlined. 
quer? endeavour was made during this stage to assist observers by answering 
ies, both in relation to the nature of the investigation and the tasks. An 
0 a ance was given that in no circumstances would results be published 
S to be directly associated with participating firms or individuals. 


W ' 
si hen the observers expressed themselves as satisfied, three operators 
y continued to work until one of 


vc dlaneously commenced task S. The 
ic Servers, deputed during the introductory conversation, ad made his 
forme, of the operator he wished to study. The selected operator was 1n- 
lime sc and continued to work whilst both observers prepared to mike SIME 
ele. udies, Observers were entirely free to determine the number o 
S they wished to observe, both before and during studies of the task. 
Were En observers expressed themselves satisfied with the study taken, they 
have requested to complete ‘their studies. Any further queries which may 
Seco aisen were answered and the two observers proceeded . to make a 
Second Study on task S. In this instance the choice of operator lay with the 
his co Sbserver, but he was not permitted to select the operator chosen by 
On qh. BUE. As in the previous study, the operator now chosen continued 
Dump sk, until both observers expressed themselves satisfied with the 
of their study. This study was 


Work. Of cycles observed for the purpose i 
Ded 9ut and dier collects, ux of the two studies (as specified by 


Ever 
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Table 1) both observers used the standard elements prescribed for the task. 
These standard elements were both described and demonstrated to the 
observers. ; 

Both observers now proceeded to the second task allocated to them. Agan 
they had the opportunity of selecting one of three operators working simu 
taneously. In this instance the observer who had the second choice M | 
operator in the morning session was allowed first choice of operator for | 
first study. For the second study on the same task the second observer Mo 
permitted to choose the operator, but as in the morning session, was on 
allowed to select the operator previously chosen. In this second task sta 
dard elements were not a feature of either of the studies. 


ANALYSIS OF THE RECORDS E. 
The records submitted for analysis consisted of times from the recording | 
device for Solution, and observers’ study sheets for all three tasks. For ea " 
element of each study by each observer, the following records we 
prepared : , n A ap 
(i) Observer’s Elemental Recorded Time. This is the arithmetic me 
(over all cycles except those which the observer marked as not beina 
representative for the element in question) of the times entered by E 
observer on his study sheet as his stop-watch reading (or the differen 1 
3 of two such readings in the case of observers using continuous tims? H 
© (8) Observer's Elemental Rating. This is the observer's selected rating 
the element in all cases where the observer quoted a selected rating: 
cases where he does not, it is the arithmetic mean of his rating figur 
over all cycles except those which the observer marked as being fi. | 
` representative. The Observer’s Elemental Rating has ¿been scaled 
that 1.00 invariably represents the standard rating (whichever of e 
figures 60, 80 or roo the observer used) and is expressed to two plac 
of decimals. du 
(iii) Observer's Elemental Selected Time. This is the observer's select 
time in all cases where he quotes one. If he does not quote one, ít ^s 
the normal time that he quotes for the clement divided by Observe! 
Rating, as defined in (ii). E. 
The results of (i) and (ii) have been scaled so that they are in ue. 
to two places of decimals (whatever units of time the observer used). 
was then determined for cach study by each observer: ^ cake? 
(iv) Observer's Recorded Time. This is the sum of the quantities (i) t? 
over all elements used by the observer. all 
(v) Observer's Weighted Rating. This is the weighted mean (over the 
elements) of the Observer's Elemental Rating, the weights being 
corresponding entries for Observer’s Elemental Recorded Time. ke? 
(vi) Observer's Selected Time. This is the sum of the quantities (iii) ta 
over all elements. : for | 
. (vii) Time from Recording Device. This is the mean time of a cycle A 
, Solution, taken from the records from the recording device ane ^f 
pressed in minutes to two places of decimals. A certain amou 


e 


" 
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Pigment was used in rejecting abnormal cycles and confining attention 
E T which there are corresponding observers’ records; and in 
(vii An his it was not possible to'adopt entirely consistent criteria. 
owance. This is taken directly from the observer's study sheet and 
pus to two places of decimals on the basis of (1 +x) for 100x% 
praes When observers have used various allowances for different 
porum the Allowance is taken to be the weighted mean of these 
den over all elements, with weights equal to the product of 
PG) c server's Elemental Selected Time with Observer's Elemental Rating. 
f ompany Policy. If it appeared that the observer was making additions 
or reasons which were not allowances in the ordinary sense of the 
q Word (e.g., for wage policy, rounding of results in favour of the opera- 
| 


tor, etc., rather than for fatigue, personal needs, etc.), an entry has 
x) for 100x% addition. The 


been made under this heading of (1+ 
her than (viii) is nevertheless 


decision to place an entry under (ix) rat 
(x) Bein arbitrary. 
bserver's Arithmetica 


means that the observer made arithmetical er 

(xi d which inflated it by 1o0x76. 
bserver's Final Figure. This is the observer's final result, as a standard 
inutes to two places 


time, taken from his study shect and expressed in mi 


| Error. An entry of (1 +x) under this heading 
rors in working out his 


(xii of decimals. 
Check. This is the product of (v), (vi), (viii), (ix), and (x). It should 
agree with (xi), but may in fact differ from it by + 0.62 due to rounding 


Off errors. 
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o v ^ 8 ra 
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for le 2 shows some of the quantities, defined above, which were obtained 
hich the above specimens were 


tracy "tion. The complete table, from wi 


Cted ; 5 
Nop d, is too voluminous to be easily repro 


: i o 
D given without breaking „the assurance t 


duced; and in any case coU 
hat results would not-5e 
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published in a form whereby they could be directly associated with a 
participants. In Table 2, lines 1 and 2 are the two studies of the obse F 
who adopted the simplest procedure (no breakdown into elements, on^y 1 
mere division of the total time for the task by the number of cyc 4 
observed, followed by multiplication by the allotted quantities (v) an 
(viii): the corresponding final figures are close to the average of the Mid 
figures of all other observers. Lines 3 and 4 are the simultancous stu 5 
of a T-pair; and so are lines 5 and 6 of another T-pair. Lines 3 and 5 E | 
the studies of an F-pair; and lines 4 and 6 are the studies of an O-pal-. 
Line 3 gives the greatest final figure of any of the 48 studies of Solution; “a 
line 6 gives the least. Line 7 shows a study in which the time from ! 
recording device was a maximum, despite which a relatively high rate 
was given. Lines 7 and 8 show bad timing errors in (iv). The specie 
of Table 2 have mostly been selected to show aggravated examples of inc E 
sistencies that arise between observers. The remaining data, not reproduc ^ 
here, show some or all of these features in less extreme form. Similar da 
arise for Assembly and Machine. "T 
To analyse the data further the quantities (vii), (iv), (vi), (v), (viii). d if 
(x), (xi) and (xii) were transformed to a logarithmic scale. The purpose d 
this transformation is to reduce the multiplicative structure of time-st" K, 
to an additive structure suited to statistical analysis. It also has the adva 
tage of yielding results on inconsistency in the form of percentage are | 
the quantities analysed. The sources (viii) and (ix) were pooled toget? g 
and all timing erròrs and arithmetical errors were combined. The resultin! 
figures were subjected to analyses of variance and/or of covariance to $ 
how the observers’ final results depended upon 
(a) operator’s time, -a 
(b) observer’s timing errors and arithmetical errors, 
(c) observer’s weighted rating, 
allowances and company policy; E. 
and to see further how these sources of inconsistency were distributed 9 
the various combinations provided in the layout of Table 1. 


CONCLUSIONS E 
A. graphical analysis of Observer's Elemental Ratings against time dor, 
not show any body of agreement amongst observers either on choice 
elements or on appropriate rating variations between such elements. de 
A graphical analysis of the average times taken by operators for a pur 
of a task plotted against the day and session suggests that the ope! 
improved and became quicker as the experiment proceeded. e- 
The data for Assembly and Machine are not amenable to quite such pr 
tailed analysis as is possible for Solution. Nevertheless, all the results th 
have been established for these first two tasks, agree remarkably well M 
the corresponding results for Solution. Thus it seems fair to quote 169 ch 
applying in common to all three tasks, even though in a few cases ° 
astertions have been established for Solution only; and this is done belo 


[m 


= 


STOP-WATCH TIME-STUDY PRACTITIONERS 69 


None of i 
the following factors have show. igni i 
: ) c shown any significant influence 
observers’ inconsistencies : E pu 
(a) which operator was studied, 
(Pb) whether the study was the first or the second of a pair of 
successive studies, 
m. (c) whether or not standard elements were used. 
is 1 
cM not to deny that these factors have any influence; the assertion is 
y that, whatever influence they may have, it is swamped by other 


"domina. 
inani i i 
t sources of error. If time study were more exact, this conclusion 


might no longer hold. 

E uo hand, there is strong evidence that on average an observer 

Ed thar it imself more closely than he does with his mate of an O-pair; 

eed in turn observers from the same organisation agree with each other 

; closely than they do with observers from other organisations. 

es following paragraphs the degree of inconsistency between obser- 
escribed in terms of standard deviations of percentage variation. 

F En figures must be interpreted accordingly. Thus, when it is stated 

219% th standard deviation of the variation in observer's final figures is 

E E is means that, if the average final figure of a group of typical 

expected is x, about two-thirds of the observers in this group may be 
to produce final figures not differing from x by more than 


tary 
£21% of x, whilst nearly all observers may be expected,to provide figures 


Not differi abes s 
differing from x by more than twice this percentage of x. In this case, 


N 
ae all observers should give final figures lying between 0.58x and 1.42%, 
tio of rather more than 2 to I between the highest and lowest estimated 


E. figure. 
here is 7% standard deviation in 


o 

d to perform an average cycle o 
Part q ifferences between the performance 
differ ue to differences between performances of the same operator on 
thi ent occasions. This figure represents the variation whieh occurred in 


s ; Ex 
€xperiment under laboratory conditions: there are no reasons to sup- 
Of this 7%, 


the variation of times taken by the 
f a task, this variation being 1n hs 
s of different operators an in 


Pose 1 . . 
396 pur it would remain valid in other circumstances. 
tandard deviation arises from differences in operator performance 


tame cen the two studies of the pairs of successive studies, studied by the 
d '€ observer, that is to say within such pairs; and a further 5% standard 
h pairs. (It is worth noting 


ic . 
t Viation arises from differences between suc orth n 
str cre, as elsewhere, the combination of two sources of variation is not 
combi, ightforward addition; and that two separate components of 5% each 
t Ne to give an overall component of 7% and not 10%.) 
fing all observers were able to rate perfectly they would, in producin their 
Sery irely for the variation of 7% noted. I each 
€r had a perfectly self-consistent method of rating, but different 
erent methods of rating entirely inconsistent with one 
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| 
another, the observers in the experiment would compensate entirely for the 
5% variation within pairs of successive studies, but would leave the second 
5% between pairs uncompensated. The analysis shows that this second 
5% has not been compensated in any way, whilst 55% of the first 5% 
has been compensated. The immediate conclusion is that individu 
observers are 55% self-consistent at rating, but that they are wholly incon- 
sistent with one another. But this immediate conclusion is not necessarily 
the meaningful conclusion. Self-consistency does not necessarily imply that | 
the observer is able to appreciate operator’s speed: it merely means that his 
figures for that are self-consistent, and it is not inconceivable that this is due 
to subconscious or even deliberate adjustment of them. 


The standard deviation of the variation in the Observer’s Final Figure 
within the pairs of studies made by the same observer is 3%. This 3 4 
variation consists almost entirely of what remains of the first 5% (discusse 
earlier) after reduction of 55% rating compensation; all other contributory 
sources of variation are effectively negligible. If one assumes that the 
observers in this experiment were typical of study-men in general, one may | 
infer that this figure of 3% standard deviation measures the variation n 
be expected in a given typical observer's final figures (that is to say, ! 
measures the self-consistency of study-men). Two provisos apply: first i 
this percentage might be lowered when study-men in industry habitually 
take more than two studies of a task; secondly, the percentage would pre | 
sumably be increased (though not necessarily in strict proportion) if there | 
were an increase in the percentage variation of operator’s speeds. 


Consider next the variation which one may expect between the Final | 
Figures of similarly trained observers (that is to say, within Q-pairs*). This | 
variation will consist partly of the 3% arising from individual observer? 
self-inconsistency, and partly from inconsistency between the similar! 
trained individual observers. The latter source contributes a standa 
deviation of 8%, due almost entirely to inconsistencies (between observers 
in the allocation of allowances and rating figures (as would be expecto 
from observers who cannot appreciate operator's speed but allot their rating 
more or less at random within a certain band of values characteristic 
their method of training or organisation). It is difficult to break upt bs 
8% into two components due to allowance and to rating variations respe l 


| 
| 
| 


| 


tively; for these two sources seem fairly strongly correlated (coefficien 4 
correlation = +0.7), in that the observer (from a given organisation) ke 
rates generously also tends to give generous allowances. The two on 
ponents of 3% and 8% combine to give a total variation of 9% standa 
deviation between Final Figures of similarly trained observers. 


Finally consider the variation to be expected in the Final Figures berwi 
observers in general. There will be 9% variation between similarly trai’, 


: x the 
* Biographical details of observers suggest that although they were employees of 
some firm their training in time study was not necessarily similar. 
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observers. To this must be added 19% standard deviation due to variations 
between different organisations (or methods of training). The larger part 
of this 19%, say five-sixths of it, is due to inconsistencies (between organi- 
Sations) in their methods of rating, allowances, and company policy. It is 
difficult to separate these last three components from one another, but it 
does appear that the organisation which is generous in its rating tends to 

€ strict in its allowances and company policy (coefficient of correlation 
= —0.4. The 9% and 19% combine to give an overall variation of 
21% standard deviation. 

Chis figure of 21% is of greatest interest because it measures the error 
Which one would expect from a typical observer drawn from the aggregate 
of all study-men of various creeds and organisations. Or it can be interpreted 
as measuring the inconsistency within such an aggregate. One commonly 

Cars time-study spoken of as being a procedure accurate to about 3965 this 
Would imply a standard deviation of 172 %. The inference is then that this 
*Xperiment has shown that time-study is fourteen times as inaccurate as 1t 
B commonly supposed to be. 


APPENDIX A: PROCESS DESCRIPTIONS 


) 
S, the Solution Operation 
J 
[ 
] 
s 


i rovided. 
Bo Me Operator places one stoppered empty bottle in the fixture pro 


1 ing cylinder. 
Thi, 5 €-c. of water are now syphoned into a 100 c.c. ry ylinder a 
* Water is transferred to a 250 c.c. beaker and the measuring « : 
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returned to its fixture. 10+ 1 c.c. of yellow liquid are now measured into 
a I0 c.c. measuring cylinder from a glass-stoppered 250 c.c. re-agent bottle. 
The yellow liquid is also transferred to the beaker, the 10 c.c. measuring. 
cylinder and the re-agent bottle being returned to their respective fixtures. 
10+ ‘I cc. blue liquid are measured and added in a similar manner to the 
contents of the beaker. The mixture is homogenised with the aid of a glass 
stirrer. The screw cap of the bottle is now removed and the contents of the 
beaker transferred to the bottle with the aid of a funnel. The beaker an 
funnel are then returned to their respective fixtures. After the cap has been. 
screwed on to the bottle, it is placed in a filled-bottle container. The operator 
is kept supplied with the necessary liquids and bottles. 


4, the Assembly Operation 


The operation was intended to simulate the assembly of three 2 zF ed 
densers and three 1 zF condensers, represented by red and brown caf 
respectively. Fhe condensers are clamped between two plates, the who 
assembly being secured by two OBA bolts, washers and nuts. The assemb 
commences with the operator removing two OBA bolts from the storag° 
fixture and locating them in the assembly fixture. Two washers are the 
Eltced over the bolts, after which the first clamp plate is located over TY” 

olts. One red and one brown card are then removed from the storage 
ture and located over the bolts, followed by two further red and brow 
cards. These cards are assembled alternately. The top clamp plate is the 
located over the bolts and the assembly secured by two washers and nues 
The nuts are loosely placed over the bolts by hand and tightened with du 
spanner. The completed assembly is then date stamped and laced 1 
storage box. It must be assumed that the operator is constantly supP. 2 
. with parts by a labourer, and that the completed assemblies are removed y 
him. 


M, the Machinin g Operation 


The machine is an Atlas 314” centre lathe, and the raw material for this 
eptation is a piece of 1⁄4” Fe rod 1” long. It will be noticed that one 
nd of the piece is faced clean and the other has a parting pip On its 
tai 9 prepare a bush, the operator picks up one of the pieces from a con- 
ner and plaees it, pip inwards, to a depth of approximately 5 int a 
jaw self-centering chuck. A centring drill is placed in the PS. EN à 
vt made in the end of the piece. The centre drill is now renate oe i 
th trill placed in the tailstock and the 14" dia. hole drille ur ; ve, 
the Piece. The 3” dia. is now turned on the outside for a ene EU ^ 
asic Machine is stopped, and the part is removed from the c x ae ae 
Pe All the machining feeds are performed manually inae 
M down, The operator is kept supplied with pieces by a shop labourer. 


ANSWERS TO 
APPENDIX B: AN INTERPRETATION OF 
A QUESTIONNAIRE 


R 1 a d B 
"hitmen;, Selection, Education and Training of Ley bah 
teers time-study personnel, of the comers arene id d 
Com, <d through news aper advertisements, om 0 d 
oe i n ] contact outside the Company. ee- 
ers of the observer ated that i ir department no one was à 
Unit's of the observers stated that in their depar 
ath “tsity graduate, or held similar qualifications. Salary scales yay theme 
Tp me of the enquiry the general range ee to be £3006 550. es 
us à Most common departmental titles for time-study an 


a) Time-Study, (b) Planning, (c) Production Study. (b) and (c) are 
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titles which do not seem to be popular with the observers. There is no sub- 
stantial agreement on what the title should be. 

Less than half the departments represented use process charts and process 
questionnaires ; only about one-tenth use film analyses and chronocycle- 
graphs; and none use methods-time measurement. The observer’s know- 


ledge of these, together with their knowledge of time-study and synthetics 


—the major activities—is obtained through three main sources: 

attachment to an experienced time-study man, 

technical colleges, and 

private reading. , 

Although the overwhelming majority (95%) of the observers are 1? 

favour of formal programmes of instruction in these techniques for prac 
titioners, they are fairly evenly divided in their opinion as to whether suc 
courses should be conducted inside or outside the Company. Three-quartess 
of the Companies represented would appear to have internal facilities fo! 
running such courses. Courses of two to three months’ duration wou 
satisfy half the observers; the opinion of the others is again evenly divide 
on shorter or longer courses. About two-thirds of the Companies do not 
conduct programmes of instruction in these techniques for other membe!® 
of managerial or supervisory staff, or for workers’ representatives. 


The Use of the Stop-Watch i 
The decimal minute watch appears to be used slightly more frequently 
than the seconds type. All observers considered their stop-watches reliable 


5o 9^ of accuracy-checking is done by comparing the watch with other stoP* 


watches, or against a master-clock. In the taking of times, some 80% of 
observers used snap-back as opposed to continuous method.» a 


Assessment of Operator Performance , 

Assessment was generally done element by element. Most of the observer 
were unaware that rating and levelling were different techniques for asse 
ing operator performance. The factors which the observers claimed to asse 
were by no means the same in all cases. Some observers found it difficu 
to express in words what they were assessing. ^ j 

Most observers claimed that checks had been made of their ability to ass¢ 
operator performance. Such checks were usually done by a check stu 
against assessment by another person or persons at periods not denm 
specified. Most observers believed that an accurate assessment was poss! d 
often for very different reasons. More than half claimed that if simu tanco! p 
time-studies were taken by more than one member of their department Fs 
results would not differ by more than 5% *. Only 6% of the observers st@ 
that a difference of more than 10% would result. 


: f sj the 
*Notice the distinction between this phrase "not differ by more than 5% and ipe 


phrase “accurate to about 3%” used in the paragraph preceding Appendix AL the 
latter phrase is equivalent to “not differ by more than about 695", since 6% 15 
difference between the extreme result, which is 3% too low, and the extreme T° 
which is 3% too high. 


1 
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thar fifths of the observers thought that their assessment depended on 
fir ir own familiarity with the process. Most who held this view held it 
mly. Four-fifths considered it did not depend at all on having a good 
owledge of the operator. Of the remainder, most thought that it de- 
Pended quite a lot. 


Computation; 

E Bey computations were undertaken by the Gnana them- 

observ 2 though they might have some clerical assistance. 50 % of the 
ers carried out their work without clerical assistance. 


Incentives 

Nonly half of the observers were able to answer questions on wage incen- 

Y Payments, through lack of information, but it seemed clear that time 

= ards are established for three purposes: as a basis for incentive schemes, 
Planning labour schedules, and for estimating costs. 


Sta ni 
tus of Practitioners 2 . 
Ost observers considered that the status of practitioners could be im- 


r RS E B . soe 

Bored by some course of training which would be recognised as giving 
€ssional status, and by a greater appreciation on the part of managerial 
Supervisory staffs of the importance of time-study work. 


o 
APPENDIX C: DESCRIPTION OF THE TIMING-SET 


oa ttably mounted on the solution-task fixture were micro wit 

the ted at poirfts where they could register the removal and Nc o 

co, tious items of equipment. Positioned remotely from this fixture but 

fuged to it by a twelve-wire cable was the timing-set. This instrument 
I. 


led the following functions : 

t provided an necittate record (+0.05 sec.) of the time taken E per- 
form each element of the operation, as well as the total time taken to 
make up any given number of bottles. e 
It ensured that the operator performe 
Sequence. Failure to do so was instantly recor 


d the operations in an agreed 
ed on the timing-set. 


M 


3 ; ce and thus pro- 
md can) n eor e nci cnp 

1 Finally E she opera an the number of complete cycles of the 
sva decl M E UE timing-set dials WA ne 
afl dhonga provision Pa te P. forcer camera ar 
i ER SCN cs tAken e f the film, etc. In all cases, two 


sen OF rec i velopment o 
ii ids aine rad the first to observe and operate the 
Its dictated to him. A 
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Five switches are so mounted in relation to the various items of equip- 
ment that each one operate$ when the appropriate item of equipment 5 
removed or replaced. Each switch is connected to the contacts on the arc 
of a rotary selector. The arm or wiper which is connected to the selector 
driving-mechanism is in contact with outlet one of the selector. Hence; 
when the first switch is closed the selector driving-mechanism operates, 
causing the wiper to step into the next outlet. Thus, if the sequence 9 
operation is correct, 7.c., each item is moved in its proper turn, the switches 
in closing will cause the wiper to step from outlet to outlet until it returns 
to outlet one, when the cycle can be repeated. Mounted on the same shait 
as the first rotary selector is a second selector which rotates in conjunction 
with the first. Connected to the outlets of this second selector are the electro 
magnets which operate the recording stop-watches. ; 

The principle of the timing-set will now be clear. As the wiper of the firs 
selector reaches outlet two, the wiper of the second selector steps forwar i 
as well to operate the electro-magnet of the first stop-watch. The first stopi 
watch is thus started. The closing of the second switch causes the selector? 
to step into the third outlet, so stopping stop-watch one and starting sd 
watch two. This series of operations continues until the first switch is done 
once again. At this point the last stop-watch stops and the wipers retur 
automatically to outlet zwo, thus re-starting stop-watch one. 
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Experiments on the Acquisition of 
Industrial Skills 


By W. DOUGLAS SEYMOUR 


FE poymout has recently been a Tube Investments Research Fellow 
Bi € Department of Engineering Production in the University of 

Tmingham. This paper is a report on the first phase of an investi- 
| gation into the nature and acquisition of industrial skills. 


x PURPOSE AND SCOPE 
1 Akt of a project for studying the nature and acquisition of industrial 


ae experiments have been carried out on the operation of a capstan 

to determi, The main purpose of the first experiment reported below was 
aS pre Ine whether on such tasks a part or a whole method of training 
After a erable from the point of view of the level of performance attained 
&Xperi ed learning time. It was hoped also that in the course of the 
i acquit more knowledge would be gained about the rate at which skill 


ac ui 4 
r 
Wired in the parts or elements of such a task. 


GENERAL EXPERIMENTAL ARRANGEMENTS, 


It 
tring’ desirable that the situation should be as realistic as possible for the 

- Bersop," on in view of the risk of accidents arising from inexperienced 
qula “berating the capstan it was decided that the operation should be 
driven feras accurately as possible without the machine itself being power- 

Fo 

Keven pD volunteer undergraduate subjects were used, seven males and 
jne heg Ss. Most of them were in their late teens or early twenties, and 
into ad any experience in capstan work. They were randomly ganea 

i! Caps, O, groups, and after group instruction OP the o EID: E 
Practice | Cy cach did half-hour daily periods of concentrated tuition an 
Ce, :nued from the beginning to do the 


i i f their 
informed at intervals of th 

af after being shown the operation 
E he parts together until 


After a week’s 


Tou. 
on each. E 
dl ce and test 


Prescrib gh practised it in parts a | 
ice n target time had been attaine 
the, © Subjects did a 15-minute test run. 
D Y Were asked to work as hard as they coul , and a ME ans were 
Nein p Chthusiasm was sustained. All the praeis gee ee AF 
tup Cac € laboratory under controlled conditions a e d : 
P were pinent of each practice a$ well 3 ioe n pus te A 
U inp Med. This first experiment was divi 


e 
tval of about four months. 


ts separate 
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. gE APPARATUS & 
(a) The capstan and its electrical connections 


The capstan used was a Ward 5” of unknown vintage. Its mechanical 
condition was reasonably good and its general state similar to that of many 
older capstans to be found in present-day factories. 


A constant sequence of operations was arranged on the machine, thus: 
Pick up component, insert in collet and lock collet. 
Switch on to slow speed. 

Wind in cross-slide tool. 

Wind out cross-slide tool. 

Switch on to full speed. 

Operate six turret tool positions. 

Switch off. 

Unlock collet, remove component and place aside. 

A general plan of the arrangement of the apparatus is shown i 


photograph, Fig. 1. 


cae ate 


BO UNO MES 


n the 


FIGURE I 


Electrical connections for the timing of each individual element of the 
operation were made as follows: 
1. The components, two in number and used separately, were each placed 
on a small spring-loaded hopper, and when lifted, allowed a contac 
to be closed. E 7 
en a component was inserted into the collet and the collet lev 
i maid to wai this depressed a small button switch, 


* 
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3. The speed switch had three positions—stop,,slow and fast. The last 
two each had an electrical connection ithe timing gear and on the 
indicator panel. , 
4. When the cross slide was wound in to stop, the slide carriage com- 
pressed a small leaf spring thereby operating a switch. 
5. The withdrawal of the cross slide operated a similar switch. 
6. The turret was equipped with only one switch which operated when 
the turret had been turned through all six positions, 7.c., through 360°. 
Each of the switches was wired first of all to a relay box mounted just 
above the head. When the component was lifted from the hopper the 
Current operated the first relay, thereby closing the circuit ready for the 
Operation of the next element—insert component and close collet. When 
the collet lever was closed and its switch operated a small indicator ane 
on the front of the relay box lit up. The closing of the collet lever switch 
Rot only caused this light to come on, but also operated the second relay 
Which prepared the third circuit—that for the slow speed switch. Similarly 
‘ Toughout the sequence the closing of each switch not only lit the appro- 
Priate indicator lamp but also operated a relay for the next circuit, and 

Us a check was kept on the accuracy of the operator's sequence of move- 
Ments, 

As cach indicator lamp was lit the circuit_was completed from it to the 


" Propriate pen on a paper tape recorder. This six-pen recorder operated 
th the usual way and the elapsed times for each element of each cycle of 
€ task were measured by means of a graduated perspex scale under which 
€ lengths of tape were passed. 
lore: The results arising from 
Iscussed in a later article.) 

D order t e the parts of the operation t 
i 3s SUM p» be xn to cut out tie operation of the relays so that the 
r td, fourth and fifth elements, etc., could be practised independently. The 


eS ays were cut out by means of a switch which is shown in front of the 
pss gear in Fig. 1, and which was operated by the experimenter. 


these detailed Kymograph records will 
ed 
o be practised independently 


(9) Adaptation of the capstan for the second part of the experiment 
below) the subjects went 


uri of the experiment (se cts We 
"he ERE of operating the capstan, but there was no limitation 
d their speed of movement. In the second part of the experiment, however, 

Ting which the perceptual characteristics of the task were simulated, 
à diti installed to give the correct ‘feel’ of 


th was 
‘ding dh f ees the work. This additional apparatus was as follows: 
lL. At the back of the machine and immediately behind the cross-slide, 
m was situated which acted as a dashpot. When the 


i d dru 
eol ir pande best had been turned to such a point that the dummy 
tool had reached the component, a steel wire attached to the back.,of 
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the cross slide began tolift a piston in the cylinder of oil. This WIE 
was actuated by a ste sleeve, fitting over a collapsible spring. It 
therefore, the pressure applied bythe operator in winding the tool wae 
too great this spring collapsed before transmitting the pressure on to 
the cylinder of the dashpot, and if the spring collapsed then a M. | 
was actuated which operated a red warning light on the front of o 

relay box to indicate that the operator had made scrap, and at ON 
same time the recording was cancelled. 


2. A similar mechanism was fitted for the operation of the dummy cu 
tools. A bar of metal was inserted through the bar feed and, as shoe | 
in the photograph, this was linked by wiré rope to the operating i 


of a piston in the dashpot situated on the floor of the left-hand $! 
of the machine. When turret tools were applied to the right-hand €? 
of this bar (which projected through the centre of the ring-shap jd 
component) the bar was pushed back through the bar feed hole om 
raised the piston in the cylinder of oil. The pressure applied by uk. 
of the dummy tool was, however, applied through a spring load e 
cap, and again, if the pressure applied was too great the spring insi 
the sleeve collapsed and operated the red warning light. the 
The dashpot mechanism and springs were so adjusted that 


ó > Mee E ; in 
pressures required were similar to those which would be used in don 
actual work on a capstan of this size. The springs in each of the we 
tools were different and required different levels of pressure for cot 
Operation. “ * » 

THE SUBJECTS 


From a number of University students who volunteered for the expe 
ment, fourteen were selected at random, and these were randomly divi e 
into two groups of seven—one group therefore had four men and 
women, and the other three men and four women. hc 

Two subjects, J. E. and D. G., were selected at random for filming. T 
films were not continuous but showed representative cycles, and as they 
did not appear, to affect the subjects’ performance the results were inclu 1 ! 
in the appropriate groups. No conclusions have been derived exclusiV€? | 
from the films, which were used as a record of the experiment. 


EXPERIMENTAL PROCEDURE 

(a) First part of the experiment i 

The purpose and procedure of the experiment was first outlined to 2 
subjects. Then, when these had been divided into two groups, the group 
to be trained by the whole method was assembled round the capstan and i 
method of operation explained. As will be seen from the hotograph 
Fig. 1, all the parts of the machine were labelled for ease of identification: | 
Every movement was explained and demonstrated "m the correct sequen 
and the result of failing to follow the cauco was shown. The method o 
operation of the signal lights and of the recording apparatus was also bricllY 


_ 
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ex lai " 
tod m E yen were also told the PR d the exercise’, but were not 
jc erence in training methogs«$.e., part and whole) to be followed 
training a oup. In order to prevent any undue comment on methods of 
this woold € whole method was taken first, as it was thought probable that 
ld i less notice. The subjects were informed that they would 
would be | pU and that, although the main results of the experiment 
test run o a oe from the number of cycles completed in a fifteen-minute 
" eec € fourth day, the detailed records of improvement would also 


Th 
€ se Y 
quence of movements was demonstrated again and t 


Subject attempted 1 
pted the task, and completed it correctly. 
bjects came each for half an hour, according 
hole method continued to 
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hen each 


On 

s 

toa Miren: days the su 

Practise arranged time-table, and those on the w. 
» attempting to go as fast as they could following the correct 


Se u 
explain Sas correct hand and arm moyements were demonstrated and 
ae o each subject individually, and an appropriate stance was shown. 
they w erall time for one cycle was called out to them at intervals, and 
bh d the ‘target’ time—I5 seconds. The target time had been 
y an experienced time study engineer and represented an aver- 


sg Misc worker's speed. 
ibus Subjects on the whole method rested at the end of each five-minute 
end of We more often if they desired, though this rarely occurred. At the 
fourth d e third day's practice they did, a five-minute run, and on the 
l ay, after a brief ‘ warming-up ^, their test run of 15 minutes. 
Dice, explanations given to the part-method group, and the experimental 
Plaineq re, wee similar, but in addition the procedure on parts was CX- 
Were : i They saw demonstrated, and repeated, the whole cycle and then 
atk d that they would be asked to tackle the job in parts first. As with 
Sanc er group, hand and arm movements were shown and position of 
ta. Those on the part method were, however, given more detailed 


ar 
8¢ts, which had been previously ascertained, as follows: _ 
llet and lock collet 


Cal 


(az) Pick up component, load in co 
lever, switch on 214 secs. 
(b) Wind in cross slide. Wind out cross slide 5 secs. 
(c) Switch to fast speed. Operate turret 6 secs. 
(a2) Switch off, release collet and remove component, 
i 1⁄4 secs. 


and place zside 


I ; 
t was not convenient to practise the first and last of these parts separ- 


at : 
; ely since, indeed, the last had to be performed before the first could be 
d together (with a combined target 


Peated, They were therefore practise 
then two, then three repetitions could 


e C Of 4 secs.) until first of all one, 
accomplished in target time. The other parts were practised similarly, 


fac E 

firs for about five minutes with pauses between, but no two parts (except 

t and last) were done together until each could be accomplished in target 
2 
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time. When this was achieve subjects practised the parts in pairs, then 
a 


in threes, then all together, a¥ follews : | 
al | ar 
ar 
b) b | 
b 
c c 
c 
a2 f b ) 
a2 
c 
a2 


The subjects on the part method re-commenced on the parts each session 
and did these separately in target time before combining them. They, li 3 
the other group, did a dere run qn the third day, and a fifteen-mint' | 
test run, after preliminary warming up, on the fourth day. 


(b) Second part of the experiment 


The procedure in the second part of the experiment was similar. AS b. 
sequence of operations was identical, this was rapidly recalled by all s" 
jects. The differences in the task were explained, i.e. A 

G) that the component was different, a ring shaped piece having bee 
substituted for a cylindrical plug; 5 

(ii) that the cross slide operation was different, as the winding 10 Ms 
now controlled and had to be done as fast as possible witho 
causing the red light to flash; and kd 

(iii) that, similarly, the turret tools had now to be fed on to the *wof (iy 

as fast as possible, but not so hard as to cause the red light to fasi 
To assist the operators, and to provide a guide comparable to t 
given by swarf indications on actual capstan work, a line W?. 
marked on the dummy tools in such a position that if the sleeve di 
not obscure the line, then the pressure applied was not too gfe?” 
i.e., the red light would not come on. 


New targets were also provided for this part of the experiment. From 
time studies it was estimated that experienced workers would require 4 
seconds for the completion of the task, and all subjects were told this. ^" 
addition, subjects doing the part method were given the following targets’ 

(a.1) Pick up component, load in collet and lock collet Jever 

and switch on 


: secs: 
(b) Wind in cross slide. Wind out cross slide sec | 
(c) Switch to fast speed. Operate turret 30 secs. 


(a.2) Switch off, release collet and remove component ang 


place aside 2 secs. 
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p As in the first part of the experiment, aga a.2 were practised together, 
is time with a target of 6 seconds. — ' 
The number and duration of subjects’ visits were the same as in the first 
hee rt the experiment. Those subjects who had done the whole method in 
e Arst half of the experiment did the part method in the second, and 
vice-versa, 
fe before, the number of cycles of the operation completed in the final 
‘teen minute run was taken as the main result. Whereas in the first p 
Ree € experiment this was a single figure, in the second part the final 
. "ten minute test results were recorded in three ways: 


(i) Number of correct cycles completed. 
(ii) Number of errors on the cross slide. 
(iii) Number of errors on the turret. 


MAIN RESULTS FROM, I5 MINUTE TEST RUN 
RD d In the first part of the experiment, for which the target ane was 5 
$ per cycle or 60 cycles of the operation in 15 minutes, the results 

“te as follows: 


TABLE I: NUMBER OF CYCLES DURING TEST RUN 


SUBJECT SEX WHOLE METHOD | 
A e yj || LE o E EE 
67 
V.P. M 9 
RP. M E 
SK F 60 
M.G E 68 
JE E 69 
J.G. F 

471 

Av. 67:3 

PARS METHOD 

M 60 
D.G. e 
C.M. M 69 
L.B. M Bo 
P.B. M d 
J.J. F 65 
DE F 66 
M. AE 
455 

Av. 65.0 


EM: LIS E 


Comparisons were carried out by means of the ¢ test* between the 


“ferent sub-groups of Table 1, as follows: 


recting the statistics for these experiments is 


"The help of Dr E. G. Knowles in di 
Bratefully acknowledged. 
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TARBE 2: COMPARISONS 
——— Hc 


| DEGREES OF 


BETWEEN t VALUE FREEDOM SIGNIFICANCE 
| 
md ÀÁ 1411, RR ee 
Whole Method v. Part Method .. mà 12 
NEA Method v. Part Method (Males 
only’ ap fe E. ui cu 5 
Whole Method v. Part Method (Females 
only) ss há ER zh Be 2 
Males v. Females .. 12 


the part method of training used showed no superiority over the W “a 
method, or vice-versa, and that this is so both for the male and for 2 
female subjects, and for all subjects together. Also, the male subjects shea 
No superiority over the female, or vice-versa, although no such distinc 
could in any case be drawn from the results of so small a batch. 4 not 

(b) In the second half of the experiment the results were recorde: f the 
only in terms of cycles of the operation completed, but also in terms 9 ^ 
errors on the cross slide (i.e., occasions when the red light came on) ji 
of the errors on the turret. (No distinction has been made between eit 
on the different tools of the turret, though the majority occurred with 
third tool which required the most delicate pressure.) 

The results werz as follows: 


" t 
From these comparisons it will be seen that in this half of this experime? 
d 


TABLE 3: CLEAR RUNS, TURRET ERRORS, CROSS SLIDE ERRORS 2 
IME OR e——— 
TURRET CROSS SUE 
SUBJECT SEX CLEAR RUNS ERRORS ERROR | 
1 
WHOLE D M B E " 
METHOD .M. 
, L.B. M 9 6 2 
P.B. M 22 3 1 
" J.J. F 8 14 5 
D.Mc. F 12 4 3 
D.M. E 7 7 4 
Total 77 47 17 
Av. 11.0 Av. 6.7 Av. 2.4 
pace tated ARI 
PART V.P. M 20 d l 
METHOD R.P. 2 
B.T. M 18 5 3 
SK. F 1 4 2 
ORNE T y 
J.E. F 0 
iG F 22 2 1 1 
Total 121 28 79 
Av. 17.3 Av. 40 ASH 
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It wi 
e be observed that although the best subject on the whole method 
Ils ES many clear runs as the best on‘thé ‘part method, the total of the 
&roup is higher, and the errors less. Also, the scores of the part method 


grou : 
P are much more consistent. 


TABLE 4: CONTINGENCY TABLE 


EA. 
METHOD CLEAR TURRET CROSS SLIDE TOTALS 
Y RUNS ERRORS ERRORS 
HOLI 
: Observed value Tl 47 17 141 
Expected value 93:37 35:37 12:26 
P x* 2.87 3:82 1:83 
ART MIN ce] 
D Observed value 121 28 9 158 
i Expected value 104-63 39-63 13-74 
———— ne 2-56 3-41 1-64 
Or. Sa 
{ Totals: Er OnskRvED VALUES 198 75 26 299 
Ss Vo AA 5:43 7-23 247 || 1613 
| 195 «P «596 .195 «P «196 P<5% P<.1% 
Total 7? with 2 degrees of freedom —16:13.P <:1% 


b M wil be seen from the contingency table above (Table 4), the difference 
ud the results, taken as a whole, is statistically significant. The dif- 
? more etween the scores on clear runs—although that for the part method 
Signifie than 50% greater than that for the whole metnod—is only just 
Metho HAS The difference in turret errors (47 whole method and 28 part 
signif — the former being more than 50% greater than the acie) is 
Slide Cant—-arid this is the most pronounced difference. Although the cross 
thi . CIrors show the greatest percentage difference (9.17, or nearly 10096), 

1S not significant. 
the n the whole method the men did slightly better than the women; on 
Cas P art method the women did slightly better than the men. But in both 
to su e numbers and differences are small and there is very little evidence 

Bgest that there is any true sex difference. 4 

ese results are discussed below. 


fete 


OBSERVATIONS AND INTROSPECTIONS 
ae) Some interesting observations were made of the method in which the 
the ets approached the task .and of the ways by which they improved. AII 
of Pübjects memorised the sequence of operations rapidly, and this aspect 
of; © task seemed to present little difficulty—perhaps because their level 
Intelligence was high. 


€ early attempts tended to consist of a number of discrete movements, 


Vel commenced on the termination of the preceding one. As skill de- 
wh bed, the performance became more integrated—in the case of those on 
ole method, by their own efforts; in the case of those on part method, 


—_ a 
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partially as a result of synthegs. Two stages of integration were observed! 


(i) Manual, e.g., to begin with, the left hand moved to the switch a 
completion of the cross slide element; later, subjects tended to aa 
the left hand on or near the switch, and turned it with minimu 
travel movement. ich 

(ii) Sensory, e.g., to begin with, subjects turned their eyes to the |i y 
before turning it (even if the hand was already there), later the 
relied on Proprioceptive cues, and their eyes glanced either eub 
star-wheel after finding the cross-slide or—later—remained Ts 
on the work throughout, peripheral vision or * positional cues 
used to locate the star-wheel with the right hand. 

(Some of these changes are recognisable on the films.) ene 

A special case of sensory-perceptual development was observed ot ee 
handling of the star-wheel. To begin with, subjects reversed the E. 
of this when they felt, or heard, the bump as it reached the stop at € 2 
end. Next, they realised that there was a click just before the T dy: 
used this as a preliminary indication for reversing the movement. T E 
some of the subjects progressed to a third level of skill in this resp n 
instead of reacting to the stop or to the click, they reacted to the pos sah 
which the arm was in at the end of the movement as the cue for reve fot 
i.e., they substituted an internal proprioceptive channel of information by 
an exterior one. After being observed, these points were checke 
questioning subjects. E e 

(b) Performance and Intelligence. All fourteen subjects were ge rer 
NIIP Test 70/23. Their test scores and experiment scores showed a € lo 
lation of +0.38 with 12 degrees of freedom, i.e., not signifieanf. TE 
correlation coefficient is not surprising, since if there were any corre of 
between test scores and experiment scores, the range of the former. are : 
highly selected undergraduates is unlikely to be great enough to inc! 
a correlation. 

The experiment therefore would seem to provide no evidence E. 
whether perfermance on a task of this sort is correlated with score dur 
non-verbal intelligence test, though comparison with the results of in 
trial subjects (to be reported later) may show a clearer picture. 


f 

(c) Subjective preferences. All subjects were asked to record whet 

they preferred the part or the whole method of training on the task. aly 
answers do not give a strict comparison, since subjects had experienced 9 a 
one method on each half of the experiment. The subjective preferences ™ 

be summarised thus: 

(i) ay ae equal numbers showed preference for part and fof 

whole methods. ; l 

ii) Preferences for method do not appear to have directly affected relativ? 
(ii) erformance on the tasks, i.e., those who preferred the part metho 

did not necessarily do better on that eee and similarly those wb? 

preferred whole method did not in all cases do better on at metho? 


| 
| 
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DISCUSSSION OF MAIN RESULTS AND OBSERVATIONS 


Asi : . 
"uStand experiment of this kind can only very partially elucidate the 
Skills. The problems of industrial training and the acquisition of industrial 
to our kn € experiments here reported do, however, contribute something 

owledge of this subject and the following points are noteworthy : 


(a) In - s 
so far as the experiment set out to determine whether a part or a 


Whole 
is į ethod was ya in learning a typical industrial task, the answer 


Inco A i - f 32955 
that mplete. The ndings in this experiment would indicate, however, 


© T ; methods show no advantage in terms of e of acquisition. of 

ills over whole methods for a ' simple’ task, 7.e., one in which 
pvement is predominant and where the perceptual requirements of 

idi Movements are not stringent Or highly co-ordinated. This is 

| icated in the first half of the experiment, 1n which a ‘ progressive i 
Par method of synthesis was used. There is no evidence to suggest 

at the results would have been otherwise had a non-progressive 


(ii eae of synthesis of parts been used. 1 
| ien methods may have advantage over whole methods for a difficult 
ask, ; .e., one in which the perceptual requirements are very stringent 
, and highly co-ordinated, especially if the kinaesthetic and tactual 
Sensitivity involved is high. Under these conditions, the advantage 

of a progressive part method would seem to show itself not only in 

2 higher standard of performance attained after the same period of 
training, but in a smaller number of errors. It may be argued, of 

course, that the superiority of the ‘ part’ method in the second half 


of the experiment arose from the fact that the subjects using it had 
‘whole’ method, or 


| Previously learnt the same movements on à 
again that the inferiority of the ‘whole’ method in the second half 

arose from the fact that the subjects engaged on it had learnt the 
Same movements previously on a ‘part’ method. Further E 
ments, to be reported later, have dealt, inter alia, with this unlikely 

(b possibility. 4 

Wo ) Despite the points made in (a) above, the outcome of this experiment 
Neth seem to be not that part methods of training are better than whole 
~ ods, or vice-versa, but rather that the terms “part and ‘whole’ are 


m à 
it leading and inadequate in these discussions. Elsewhere (Seymour, 1954a) 
ndustrial tasks involve no fixed ‘whole’, 


bu, © been pointed out that many indu: ts 
Xt the abet skills consist largely in the ability to do, on demand, any 


E OLG number of possible combinations. of parts. In. addition to this 
: tica] viewpoint that * part and whole are not useful distinctions, we 
Ve also here some experimental evidence that the distinction, from the 

sition of perceptual motor skills on industrial 


0: 
gus of view of the acqui i 

5, is in the relative perceptual content of different parts of the task. 

; 


ather than between ' part ' and ‘ whole’. 
Other experiments (Seymour, 1954b) have indicated that, at any rate in 


— 


— 
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the higher levels of skilled performance on industrial tasks, the later im- 
provements result from shorter time taken on the more perceptually difficut 
parts of a task, and that the time required for a movement depends upo? 
its perceptual as well as upon its spatial characteristics. In the resent 
experiment there is evidence suggesting that elements of a task sid high 
perceptual content require longer training, and that therefore metho! si 
which enable greater attention to be concentrated on such elements 2% i 
advantageous, It may be noted, too, that the greater difficulty in aca a b 
the highly perceptual elements of a task may be partly responsible for the 
plateaux in the learning curve when ordinary, whole methods of learning 
are employed. 

It would seem possible, therefore, that the benefits of part methods 
wherever and in so far as they manifest themselves in training for perce 
tual motor tasks of this kind, result not so much from the fact that they 
are part methods as from the fact that such methods enable attention to jt. 
concentrated on those parts or elements of a task which are perceptual 
most stringent and hence require most training time for their success D 
performance at speed. Thus it might appear desirable to talk, not of ' Pig 
methods, but of ‘isolation’ methods of training for difficult industrial t25' r 

(c) In regard to this, it is worth while to note the points at w. i. 
difficulties were encountered in acquiring the skills of the task. The maf 
difficulty with these subjects was zoz that of mastering the sequence, W i b 
was learned rapidly, and rarely, if ever, wrongly performed. Nor was i 
major difficulty éne of movement, for both the sequence and the moy” 
ments were overtly the same in both halves of the experiment. The ma 
difficulty was the ‘control’ in the second half of the experiment r 
problem which appeared to be one of perceptual learning rather than mot 
learning, though of course some movement was involved. It would se? 
important that explicit recognition should be given to this in any atte™ 
to improve operator training. 

(d) The poicepma, information reaching the operator from the ^, 
comes by no single channel, and information for one and the same purpo? i 
may be brought adequately by any one of several channels. Thus, oy 
reversal of the star-wheel may result from information brought cithe 
audibly, tactually or kinaesthetically—or by combinations of these channel i: 
The selection of the most economical channel would appear to be an impo" - 
tant stage in the acquisition of speed skills, j 

Recent writers on skill (Welford, 1951) have emphasised the importa? | 

2 
5 


€ task 


of the ‘central organisation’, in the cortex, ef information from a 12? 
rior to the initiation of the response mechanism. Such organisation | 
to be built up individually, but it is a point of some importance to consid 
whether this may be better done by the subjects’ unaided effort, or whethe 
it may be assisted by training methods. 'The synthesis GF picis rollos 
out in progressive part-method training EN have contributed. something 4 
this end, though it is difficult to find evi ence to demonstrate this, j 
fe) It will be seen from the subjects’ preferences that almost eq"° 
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Numbers 

deduced p red the part and the whole methods, but that little can be 

Out, Ne ne effect of preference on performance. We cannot rule 

methods of tra the possibility that individual differences may interact with 

etter on a E and that some individuals may be able to acquire skills 

© The method, others better on a whole method. 

the skills > e considerations also raise the question as to whether acquiring 

ollows hes. a task such as this involves the same sort of processes, and 

non-motor same rules, as learning verbal, or arithmetic material or other 
tasks. The type of non-symbolic knowledge required in per- 


&ptua]. 

m ma or tasks, and the repetition required in them, appears so different 
Which me bolic knowledge in other forms of learning, and the recall 
equired in them, that there would appear to be, a priori, very little 


“Milarity in th : 
e processes involved. 
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An Approach to the Study of Dial Reading 


By G. F. K. NAYLOR 


Dr Naylor is Senior Lecturer in Psychology in the University 
of Queensland 


INTRODUCTION 

The importance of dial reading ie 
ý 3 . : ri 
T* industrial developments of the nineteenth and twentieth centu 


G 

have undeniably been associated with a growing tendency iof E 
life of man to be intimately and increasingly regulated by then 
formance of mechanical devices of his own contriving. Almost W! ae 
century man has largely ceased to be a main source of industrial one 
and has, instead, assumed the role of a machine-attendant. He has bec see 
essentially a monitor—a supervisor whose task and responsibility it is fo ich 
that the machines he has invented fulfil properly the functions for E 
they were designed. And in this ceaseless vigilance which he has ace Ü 
in place of the more vigorously active occupations of his forbears he c thè 
greater single aid than the instrument dial. In the first Elizabethan api he 
only dial commonly demanding attention was that of the timepiece; E of | 
second, the number of dials is legion. Today, in watching the mover 
a single pointer, a man may receive information which could othon [2 
obtained only by*great expense of effort and even greater risk of erro? yi. 
may even be informed of the existence of a state of affairs of whic 
unaided senses could not possibly make him aware. 1 din£ 

Needless to say, people who take machines for granted accept dial "cili 
in the same way. Rarely, perhaps, have they stopped to consider that 14 ol? 
in the interpretation of a dial is based upon the successful completion, it 
piece of learning. More rarely have they given thought to the possibi ne 
of conflict that arise from learning similar, but not identical, things’ It 
even to the fact that some things are harder to learn than others. The E: cs 
of this negleét has given rise to the prolific creation of innumerable t} Prt 
of instrument dials, based at the best upon mechanical expediency a? 
the worst on chance or individual whim. A. ite 

If it is impossible to estimate-it is certainly not difficult to imagine kes 
enormous amount of damage done and the number of lives lost by mist? st | 
in the reading and interpreting of dials. Yet no serious attempt to ir | 
gate basic psychological factors involved in -dial-reading appears to | 
been made prior to the latter stages of the Second World War. 


Wartime experiments 


; to | 
'The pressing needs of a great emergency have oft n pointed the way pe 
standardisation of equipment, and to some extent this happened during did 
war with regard to instrument dials. But insofar as standardisation 


occur it was a standardisation determined by speed and ease of product}? 


Well ho 


4 1 
™erican methods 


AN 
APPROACH TO THE STUDY OF DIAL READING 9r 


‘rather th 
an one based upon the psychological study of dial reading as a 


uman 
ally, SOBRE task. The attention of psychologists seems (not unnatur- 
esigned E ingi been devoted at that stage to ad hoc investigations 
accumulate a p 2 particular instruments more efficient, rather than to 
ody of knowledge applicable to the design of dials in general. 


The 
ment ile a the light of a task of visual perception, the reading of instru- 
E appeared to provide a field of investigation in which one might 
applied to de establish certain basic principles that might profitably be 
case is that f design of dials in general. The problem in each individual 
telation to of perceiving swiftly and accurately the position of a pointer in 
a though th graduated scale. There are not many variables in the situation, 
© others To are many ways in which each may vary—or interact with 
: attempt a study of some fundamental factors of dial con- 


Struction ; 

lon H x 

d pr. their relation to speed and accuracy of perception was the aim 
` estigation briefly reported here. 


oiia FACTORS TO BE INVESTIGATED 
selected ag RB simple factors in the design of instrument dials were 
a) BV worthy of investigation in the first instance: — 
ee of the dial. For equal size of unit graduation, does increased 

(b) Dep, re increase or decrease legibility? ae : 
"e D ur of graduation. Does the use of minor (unit) graduation marks 
or decrease the legibility of a dial as compared with one 


which ig graduated only in multiples of fives and tens? 


© Direction of figuring. Should the figuring on a curved dial follow 
the circumference (tangentially) or be printed horizontally through- 


(d out? 
) Direction of pointer. In curved dials, 
(c) pd or away from the centre of cu 
rientation— a 
(i) In straight or nearly straight scales, should the arrangement be 
vertical or horizontal? , 
ht or nearly straight scale is 


(ii) If the arrangement of a straig s 
vertical, does it make any difference to legibility if the pointer 
is directed from the left or from the right? 


(iii) If the arrangement of a straight or nearly straight seal d 
directed from above or below? 


J zontal, should the pointer be 
(iv) In. semicircular scales, should the arc he. above or below the 
diameter? 


should the pointer be directed 
rvature? 


METHODS OF INVESTIGATION 


Loucks in 1944 made a preliminary study of certain factors in the design 
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of aircraft instruments. In doing so, he presented material to subjects 
tachistoscopically and arrived at certain conclusions, notably with regar 
to tachometer dials. Later American workers have tended to avoid the Ust 
of the tachistoscope. 


An attempt to establish a standard method by which the legibility " 
various types of dial could be quantitatively assessed was made by Kapp s 
and his associates in 1947. Kappauf, referring to the carlier work E à 
the war) of Loucks, protested against the “necessarily speeded attitu dial 
the subject in a tachistoscopic experiment”. “ The natural situation in C sd 
reading ", he contended, “is for most readings to be paced by the su ) 
himself. Even when readings do have to be hurried in accordance Me. y 
demands of the task, the dial reader is normally free to check hims¢ te 
à second glance if he feels it important to do so." He therefore ran 
tachistoscopic exposure in favour of a measure of reaction time. To aY jn 
Some of the obvious difficulties involved in measuring the reaction SE 
reading a single dial, the American workers prepared cards each con ese 
ing a dozen dial faces of similar design but varying pointer readings: ; 
they presented to subjects with the instructions that the various readin 
given aloud in order, (a) “ under an accuracy attitude” and (b) " Un time 
speed and accuracy attitude”. A time-score was obtained from the U^; 
required to read the whole card of twelve dials, and an accuracy score jve 
also available from the number of errors made in the course of the "e i 
individual readings. This general procedure has apparently been follo 
in several more recent studies by the same group of investigators. 


v 


Criticism of Kappauf's method b 


The present writer agrees that a tachistoscopic presentation is not ide 
with the normal dial reading situation; but he considers that Kappau 
‘moved from the frying pan to the fire. In the American metho nc 
scems to be no means of distinguishing between speed and accuracy» s m 
neither is held constant while the other is measured; moreover, the b. 
for the oral response to twelve dials read consecutively must include 4 y se | 
large component controlled by the enunciation of the response, and co à 
quently largely independent of the perceptual time. Presumably it takes © 
long to perceive “8” as “28” but the latter takes about three times as 10. 
to enunciate. In other words, there is a danger in the American met 
that the total time for oral response may bear,only a small relation to o 
mean time of perception of each dial— which, after all, seems to be n 
really important thing to investigate. Further, though the situation of ta, 
stoscopic presentation may differ from that of practical dial reading " 
seems possible that it may be found to Soreni SERY with it, just as man 
aptitude tests, themselves peering ttle sper m peemblance to a particu 
job, may prove of coni gpr [ SO c value bec, 
important element 1n the real situation. 


ptic?! 
has 


thes? 
«66 


ause they measure 
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Meth 
6 ods used in the present investigation 
4 method using “ time" scores 


W ; 
NO Queensland pue wate being planned, the writer became 
ESOS certain at on usions about the relative legibility of dials con 
upon 2 sinel S one differences should be based, wherever possible, not 
dg he E d method but rather on several different lines of approach. Of 
; M 1 istoscope certainly did not appear to merit summary dismissal. 

in dn. ering alternative means the main problem seemed to consist 
giving B 8 any system of measurement which would confuse the time of 
Oral Bea Ponse with the time of knowing what response to give. In both 
Would Teas responses, the actual pointer-readings (6, 18, 43, etc.) 
safely dm in their influence on the response time. We may presume 
some Meche an industrial situation the individual who has to respond in 
at the ific way to a dial-reading can begin to do so as soon as he perceives 
The re JANE is, not after he has enunciated or written the reading. 
eene a lip-key in an ordinary chronoscope circuit was rejected, as the 
Ua EM of the response could not thus be checked; and, even more 
avin t, the subject would be put in an unnatural state of tension by 
0 be § to say something quickly to effect a satisfactory score. What needed 
R investigated was the relation between the basic design of the dial and 


t 
With Verage facility with which the readings were perceived—not the spee 
which an individual could subsequently perform some given task 
hort, what appeared 


sin 

to is the act of perception merely as a stimulus. In sho 
Whic] Tequired was a method which would measure the shortest time for 
la dial must be directly exposed to view in order to be correctly 


Unde: à 3 
to derstood immediately afterwards. The word “ understood ” is preferable 
al response not itself a part of the 


Ption. 
ü The subject himself is the only person able to determine the length of 
Ec during which a dial must actually be viewed to provide the sense-data 
ac sequently knowing it. Even he may not be able to do this with much 
Ir, 3y, but it can hardly be argued that anyone else is in a better position. 
a 


Was therefore decided that the first method of attack should be by devising 
e a dial to be exposed for a short, con- 


trollap and that control of the duration of this period 


should li ith the subject himself. The accuracy of the response could 
f the subject at leisure, after the 


the anticipatory tension which 
onse to determine the conclusion of 


apparatus which would enabl 


t des certainly exist were t 
tye. Seeding " criod. Once t 
| $ Was not didcutt to devise. 


he princip 


t was decided to use an illumination technique in which the time of the 
e Posure would be directly measurable in terms of the duration of flow of 
€ illuminating electric current. The subject was seated at one end of a 
t long, fourteen inches wide and twelve inches high. 


Sx about three fee 
his box was raised on short legs from the surface of the table on which 
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it rested, so that the eyes of the subject, who was seated on a chair, were 
level with a centrally placed slot in one end of the box. The subject Was 
thereby enabled to look comfortably into the box, but as this was otherw!s® 
completely closed and the inside painted black, nothing could normally be 
seen. However, the box contained two forty-watt electric lamps at the same 
end as the slot and, when these were switched on, the inside of the opposite 
end of the box was illuminated and hence clearly visible to the subject 
(The lights themselves were carefully screened to preclude any direct glare, 

The end of the box opposite to the subject was made in the form Es 
door Which could be opened as required by the experimenter, and to 
inside of which could be attached a card displaying a dial. An internal flaps 
also operated by the experimenter, was interposed while the dial was, is 
placed in position, thus preventing the subject from seeing the dial in i 
light of the open door. When the door had been shut the flap was lower 
to the floor of the box, leaving no obstacle between the dial and the subje¢ 
€yes. At the subject's right hand (left hand, if preferred) was the knob ft 
a switch kcy. This key on being depressed completed a circuit which és 
the lamps and revealed the dial clearly to the subject, this state of illum. 
tion being terminated merely by removing pressure from the key. It M. 
thus possible for the subject, at à time when he felt quite ready and able as 
concentrate his attention upon it, to illuminate the dial for just as long i 
he considered it necessary to be sure he could * know ” what numere 
value was indicated by the pointer. While the key was depressed an ie 
dial illuminated ar electric chronoscope was thrown into operation. | 
ceased to operate as soon as the releasing of the key broke the circuit; y 
reading of the chronoscope thus representing the time of illumination : G 
other words, the time during which the subject was gaining the neces" 
sense impressions). The judgment of the.subject concerning the point 
reading was given at leisure after the chronoscope had ceased to oper ates, 

(A comfortable black hood fitted to the box and lowered over the subje¢ E 
head some time before commencing the experiment obviated any dificult! 
arising from glare or dark-adaptation.) 

It was found@in practice that very few errors were made by subjects; 
had been carefully instructed to keep the dials illuminated for just as 
as necessary to ensure an accurate response. However, when the co 
pointer-reading was not named the subject was informed that an error 
been made and requested to look again. The time taken for the sec? 
observation was then added to that of the first, the total thereby becomiP. 3 
the score for his reading of that dial. In a few cases more than two pcr? 
of observation had to be insisted upon before the correct answer was give? A 
but these constituted a very small proportion of the total. 


who 
long 


rect 


(b) Methods using “ error" scores 
Several tachistoscopic methods involving different types of apparatu 


were employed. 


A simple method consisted of varying the illumination circuit of th 


iba. dm 


0 
other a roller blind with friction brake. With the aid o 
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“bl 2» 

(c ERN pe for obtaining time-scores, so that internal illumination 

n i case a a short constant period, controlled by accurate timing gear. 

couple of wining buzzer in the circuit preceded the exposure by a 

actual m s, thus ensuring the attention of the subject during the 

kin ation, but allowing natural relaxation while the dials were 

8 changed. 

on tachistoscopes with 

; one employing a gravity slide regulated pne 


ith vertical shutter movement were 
umatically, and the 
f these, dials could 


€ pr : à ; "eA 2-3 NEC CU NES 
Oo in ordinary daylight as distinct from the artificial lighting 
ed in the black box. Of these tachistoscopes the former proved more 


satisfa à 
ctory and was extensively used. It could not, however, be fairly used 
f straight 


Or co ; n i 

and Am arisons involving horizontal and vertical arrangements 0 
ightly curved dials, because of its own vertical movement. Conse- 
ucted for 


u 

i. another pneumatically controlled tachistoscope was constr | 

acting E This possessed two shutters, horizonta and vertical s 
a tancously, gave an apparently diagonal movement of the area 

bent, sure. The question of direction of shutter movement was subse- 

pe y eliminated entirely by the use of a projector fitted with a Compur 
camera shutter, and by having the test dials prepared in the form of 


a 
Dtern slides. 


fia PROBLEMS IN PREPARATION AND PRESENTATION 
de, Preparing test dials for presentation by any of the methods just 
‘Nstanc close attention had to be given to several important pans un 
in al] €; care chad to be taken to ensure that the dials used were 1 entica 
ul respects other than the features which were being deliberately varied. 
3 difficulty was largely overcome by having the cards rinted with 
ees made from carefully drawn originals, the pointers cing super- 
nie with a stamp at the required positions. The opcm po p 
the StOscope used slides made by photographing actual dials on whic 
s. The readings 


er ] i 
the, eal pointers were set, in each case, at the chosen readings; 
eona“ controlled ^ random basis, 


nselves had to be chosen with car r n 
r ial was unfairly biassed by readings likely to 
“sent less than average difficulty (e. a majority of readings on even 

Uples of fives or tens, OF of integral as distinct from fractional readings). 
; 1 uld read up to 


gm imi i d clearly that a subject co 
e preliminary trials showe y Pee Wee 


e 
Dsure that no type of d 


ab, : ] 
Sut a h i session without ap 
a hundred dials at one 77 I l 
tha o involve a risk of fatigue, and perhaps a reduction of 
> of dials were not allowed 


d that cared 
Dosis; appearec t « $$ o 
Sitive motivation. Consequently chien sets | ; 
ed, the actual number in each case representing a mul- 


9 exe 

t ced one hundr f individual variables being introduced in each series. 

9r instance, in one & eriment where there were five degrees of curvature 
(ines kinds of graduation in dials ranging from zero to a hundred, the 

‘otal ARCU gi dials was exactly one hundred. This meant ten dials of 

ach separate combination, thus allowing for a good distribution of the 
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pointer settings with respect to the intervals of units and tens throughout 
the whole range of the dial. iversity 
The subjects selected consisted of a fair cross-section of the Un ‘ 
community—students, academic staff, technicians and administrative = 
All were volunteers, keenly interested, and obviously approached the 
seriously. Motivation did not therefore constitute a problem at all. 


PROBLEMS IN SCORING 
Differences in individual efficiency 


Individual efficiency in reading the dials varied a great deal. This 
tion may have been due to several causes, such as experience an inves | 
acuity. On the whole it was accepted as good rather than bad, as the i 
tigation aimed at studying the influence of variations in design T was 
public generally rather than in relation to a highly trained group. . larg 
however felt necessary to make some statistical adjustment for this a 
Variation, and this was done by converting raw scores to standard Mo 
relation to each individual's total performance. In the case of error objet 
a factor determined by the total number of errors made by each x sub- 
was applied to his scores before combining them with those of oii altel 
jects. It may be said in passing that this statistical refinement did no 
the general trend of the results. 


Assessment of error scores 


«ative 

Some thought «was given to the question of assessing the quantita 
value of an error in reading dials tachistoscopically presented. Th 
clearly arguments against using the simple numerical value of the ti 
itself. In such a case a dial in which one person had made a misper Eib 
of ten units, reading “34”, say, for “24”, would be rated as less enit 
than another in which nine subjects had each made an error of orrecided 
After a number of trials with various systems of weighting, it was Oe : 
to treat all errors as of equal value—a simple dichotomy of right or jin g? 
(“ Right” consisted of giving the numerical value of the pointer rea pject 
the nearest whole number, an instruction explicitly issued to all subj the 
who were warned that the settings might include fractions. when 
setting was at a half, the whole number on either side was accepte 
correct answer.) have 

Trial analysis showed that the general trend of the results would not 
been varied had any of several other systems of weighting the errors 
used. ; 


vari 
visual 


: je 
Inconsistency inherent in the system of scoring errors resulting from th 
use of fractional readin gs jc 

So long as the subject was instructed "to read to the nearest wis 
number ” — the only practicable procedure — the use of fractional pos dy 
tings carried with it a necessary variation in the number of errors li c 
ch dans according to the nature of the fraction. In terms of chap". 
probability the readings set at “halves” were easier to get right than thos 


2x d 
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at “ qu. » 
a T NT , or even whole numbers. Space prevents the full explanation 
tion may m e r "E be said that here again a legitimate statistical correc- 
of perception ppan ; bre upon the probably normal distribution of errors 
Was used where out the actual pointer setting as à mean. This correction 
E hend necessary, but once again the trend of the results would not 
uenced qualitatively had it been omitted. 


9) Curvature RESULTS 
n ; 
ably a. it was found that a small degree of curvature did not appreci- 
from 4 s legibility; że., a quadrant scale was not appreciably different 
elirvature- dd scale in this respect. However, dials with higher degrees of 
as those ee quare. circles and full circles—were not as easy to read 
Were full s curved, and this effect was highly significant when the dials 
slight, (M graduated. In the case of the “ plain j dials the difference was 
Curvature ain effects of difference in curvature and the interaction between 
` and graduation both significant above .oor level in most 


Say criments.) 


(b) p, 

ir of graduation 
individ, the entire range of experi 
«vidual readings, there was overw 


» 

OMS distinct from the fully graduate 

than th to read only to the nearest integer, 

ina those marking multiples of five and ten) appear to present a distract- 
ken and risk of error. In each of eleven 

lain" dial, and in most 


r exceeded the 


ments, involving in all over 40,000 
helming evidence in favour of the 
d dial. So long as the subject is 
the unit graduations (other 


—— oe 
M 
——— 


ES : ; 4 
expen eee, increasing time ta 
jar ments tie difference was in 
| ese cases the significance of 


0 
9t level. 


favour of the "p 
the difference reached o 


OD: 

V) Direction of figuring 

Minn: was a difference in favour of horizontal as distinct from tangential 
ing in curved dials. (.05 level-) 


@) De: 
) Direction of pointer 
m Teater legibility is secured when the 
b: € of the curve, as the hand of an ordinary clock) 
Proaches the scale from the outer side of the curve- 


9 
General orientation 


D In each of three experiments in | 
rangements of straight or nearly straig 
ence was in favour of the horizontal orienta 


| 91, .or and .or res ectively-) 
| 


e pointer is centrifugal (/.e., on the 
than when the pointer 


(Far above .oor level.) 


which the horizontal and vertical 
ht scales were owes the dif- 
tion. (Levels of significance: 


ii) Where a linear or slightly curved scale is arranged vertically, there is 
favour of the arrangement in which the pointer is on 


tho ded evidence in 
Xe right hand Side of the scale, and the figuring on the left, rather than 


d D ba 
ICe-yerca, (Level of significance: .oor.) 


d 


0 


fà 
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(iii) Where straight or nearly straight scales are arranged horizontally 1 
they are caster to read if the pointer is above the scale and the figuring below, 
rather than vice-versa, (Level of significance : -05 — .01.) DU 

_ Gv) In semicircular scales there is good evidence from three experim ce 
(involving several thousand readings) that the dial is easier to read if i 
diameter of the semicircle is at the base rather than at the top. The es 

cance of these differences reaches the .oor level. (This result ap Ki 
slightly contradictory to that of (iii) above, but may be associated wil iii) 
Increased degree of curvature involved. The curved dials referred to in ( 
had an arc of only 54° as distinct from 180°.) 
(f) Range of dials Ji- 

One of the experiments involving an extensive range of dials was E 
cated, using negatives, że., white on black instead of black on white: (no 
results were not only qualitatively but even quantitatively identical 
sectional differences even approached significance). 3 bove 

Hence it may be confidently expected that the general results listed 4 
for “‘black-on-white” apply also to dials printed *white-on-black". 


CONCLUSION 


5 
The main purpose of this study was to investigate possible proved i 
and to prepare methods of dealing with the special difficulties w hich m d. 
arise. These have only been briefly outlined here, but more detailed Agar 
mation is available on request to others who may be concerned with si 
investigations. ould 

However, certain trends in the results appear quite definite, and Vals 
appear to afford a reliable basis for the design of certain features in ther 
Other observed tendencies, while suggesting possibilities, need fur 
experimental checking. 
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| Retention of Theory as a Criterion of the 
eed to Reconsider the Theory Content 


of a Practical Course 
By R. W. H. LUBBOCK 


Mr Lubbock is an Admiralty Psychologist, and this paper is 
Published by permission of the Admiralty, though the opinions 
expressed in it are personal to the author. 


VAL wr ; ee Pp 
o EUN of training courses, including investigation of the relevance 
aining for the job for which it is being given, is one of the 


Pyychole lems Which have lately been occupying the attention of Admiralty 
Mate (ree In the case of a maintenance rating such as the Electrician's 
), it is not at all evident that the skills he is taught, including 
the skills he uses on the job. This 


| fom 
is ee at theory, will be similar to 
tenance € there are many different equipments that require continual main- 
€ ca 2 and many faults that can occur on each; and also because although 
lop Capabilities of an EM have been officially defined there 1s likely to be a 
e aton in the way in which his supervisors use him. Consequently 
b in oe about the training that should be given him would have to 
: Ee by a careful study of the actual requirements of the job at sea, 
Ih show; at lengthy and demanding process, which might, after all, result 
was ving that the training was already well geared to the jobs for which 
Whe intended. The study to be described was an attempt to determine 
cr such a comprehensive field study was desirable with respect to the 


Y content of EM2* courses. 
bein 195t a Naval working party asserted that Electricians’ Mates were 
ld absorb and retain, and that in 
It was decided to 
f the theory taught 
n éhe face of it, 
it is not being 


tl Cor 


Cor 4 ] 
such > ls required to enable ratings 


be 


forgetting would lend itself to t : hat ratings need not 
and that there is a good case for examining 


en to t 


e 
E s becoming increasingly difficult to supply the 


z z 
An EM3 is an Electrician's Mate 2nd class. After 1 year, 3 months of which must 
ave been spent as an effective working member of a ship or a shore establishment, he 

f EM rst class (EM1). After 3 years he is eligible to return to 


Walifies for the rate ° 4 ) 
Shore training establishment an take a course to fit him to be a Leading Electrician’s 
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Naval Electrical Branch with ratings able to meet the intellectual demands 
of the present training courses. 


PLAN OF THE INVESTIGATION | 


HMS Collingwood, an Electrical Training School, was chosen for thei 
experiment on account of its relatively large throughput of trainees. E 
shortanswer test was devised, designed to sample the theory taught t ‘al | 
EM2 trainee both in the Basic Theory and the General Electrics n j 
and practice on equipments) parts of the syllabus. The questions were bas: 
on examination papers already in use, a detailed syllabus, instructors m 
trainees’ note books, and discussion with the instructors, A draft ven 
of the test was submitted to the Training School for scrutiny, together br. 
a schedule designed to assist reviewers in evaluating each que 
Reviewers were asked to verify that each question satisfied several cae 
an Important one being that the topic covered reasonably merited à Ting | 
tion. On the basis of this draft and the comments received from the Traims | 
School a trial form of the test was constructed, tried out on four classe | 
EMs, amended slightly, and then produced in final version. A quom 
naire also was compiled which was intended as a first attcmpt at discove if 
what the returning EMrs had actually done at sea between completing t 
training and returning for a more advanced course. :4 qheif 

Ideally one would like to give such a test of the theory covered in EMS 
course to EMas leaving the Training School, and again to the same" 
at a later date, when they had become experienced and proficient 1n Mis 
jobs, say at the stage when they were due to return to the School as ot 
to take an LEM's course. Unfortunately the length of time which bay d 
elapse before EMs can return for such a course is at least three years ^ 
then not all EMs will be recommended for it. d the 

Because of these limitations the ideal design was not practicable, an ore 
amount of forgetting of theory had to be estimated by comparing the s¢ 
of EM2s completing their courses with those of returning EMrs, matc of 
with the EM2s on the basis of their ability to learn and reproduce the the y 
taught in the EM2 courses, as measured by the School's own Basic 
and General Electrics examinations. M’ 

Matching was essential because those ratings who return for an LPS 


course are not likely to be a random sample of all those who were int 
trained, but are likely to have been selected from among the more int” 
gent, and presumably will have forgotten. less. Hence, unless they fa 
matched with equally able EM2s completing^the course one is likely y 
obtain a misleading value for the difference between the amount of the? 
retained at the end of the initial course when given the test, and the amo" 
retained after three or more years of doing the job have elapsed. 


DETAILS OF THE MATCHING PROCEsS 


s llotted k T. sed 
h rating, EMr or EM2, was a a rank order class position ba 
asi scores of himself and his classmates in the Basic THES bd Gener?! 


TO RECON. 
ONSIDER THE THEORY CONTENT OF A PRACTICAL COURSE IOI 


Electric F A 
As the Ree coos held at the end of the training with those sections. 
ave inged s dispersions of the marks awarded on those examinations 
Is a iget a te the three years since most of the returning 
to both sets of heir initial training, it was decided to give equal weight 
Y weightin marks in arriving at a rank order position. This was achieved 
standard de z ne marks on each examination by the reciprocals of their 
groups” M tons which had been estimated from the pooled ‘ within 
computed f nces for eleven recent and previous classes, part of two analyses 
or a different purpose. 


OF BASIC THEORY AND 


TAB: " 
LE I: STANDARD DEVIATIONS (SDS) 
ENT MARKING 


GEN 
3 ERAL ELECTRICS MARKS FOR THE OLD AND CURR 
SCHEMES AT HMS COLLINGWOOD 


SD GENERAL ELECTRICS 


EM 
[-——— M2 classes | SD BASIC THEORY 
S. o ees HE ne 
19—29 | 13. 10.4 
| 22.5 | 23:0 | 


105—115 


t for Basic Theory and General Electrics 


Or 
egens 105-115 which would obtain from a straight summation are 
Straight €, and in the case of the earlier classes, 19-29, are so small that a 
ation, summation of scores was considered to give a sufficient approxi- 
t : 

at A m later discovered that several of the EMrs had been initially trained 
Deare ze Establishment at Chatham, but as on investigation the test 
includ to, besequally applicable to the training given there, it was decided 
Oy w e their results in the experiment as à separate group. Accordingly 
ere matched with EM2 ratings who were completing their training 


c atham. 


T i | 
he departures from equal weigh 


to 


at 


OF BASIC THEORY AND 


TABLE 2: STANDARD DEVIATIONS (sps) 
AND CURRENT, MARKING 


GENERAL ELECTRICS MARKS FOR THE OLD 
SCHEMES AT CHATHAM 


SD BASIC THEORY SD GENERAL ELECTRICS 


32—66* | 14.25 
10.59 


| 
| 36.18 
| 


100—103 


| 4.33 


on ures from equal weight would be quite serious if 
* merely summed the marks for the two examinations. Scores on Basic 
heory were therefore multiplied by a conversion factor of 2⁄4 and the 
o verted scores added to those for General Electrics. The fact that the 
onversion factor for the old and current classes was the same was quite 

Ttuitous. 
Bu ero these classes were not all examined: eight were chosen at random. 


In this case the depart 


C 


A 
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When each rating had been allotted a class position it was turned into? - 
standard score in order to be able to match with cach other ratings from. 
classes of different sizes (Fisher & Yates, 1930, p. 66). For instance, à rating 
who came third out of a class of eight might be matched with one who wa 
eleventh out of thirty-three. 

The assumptions made in matching in this way are that each class has | 
an unbiassed share of ability; and that although differences between classé | 
exist, they will not be greater than would occur by chance. One is E 
assuming that despite minor changes in the method of presenting the com 
in the last three years, a rating would be equally likely to be able to ansW^ 
the questions on the short-answer test after either training course, past £ 
current. i 

The specially ee test, designated SP Test 210, and the questionnal | 
were given to all EMīs returning to HMS Collingwood for LEM cong 
between January and July, 1953, and the test alone given to all ratis 


; ; t 
Som Dieting EM2 courses at HMS Collingwood and at Chatham during we 
period. 


RESULTS OF THE ADMINISTRATION OF SP TEST 210 


A comparison was made of the scores of five recent EM2 classes 1 
Chatham and five at HMS Collingwood on SP Test 210. It was fous 
that no statistically significant difference between the scores of ratings 
the two Establishments could be detected. As ratings are allocated 
random to these two Establishments for training it was felt safe to asse | 
that each was given virtually the same training as far as the syllabus covert 
by the test was concerned, and that it would be appropriate „to po? 
results of the comparisons between matched pairs of ratings from. 
Establishment. EMs from each Establishment were treated separately 
the purposes of matching. Foil 
It was found that the returning EMrs did worse than the newly trate 


at 
[ 


cach 


EMas on all but thirteen of the seventy-four responses demanded by / f 
test. The cogtent of those questions on which EMrs did as well a$ 
better than, the EM2s were as follows: 4 
(x) An Ohm's Law problem (on which both groups gave an equi 
number of correct answers). , 
(2) A problem on the voltage of cells in parallel (in which there W?* 
difference of only one e Euer 
One method of reversing a D.C. motor. 
n The effect on the speed of a motor of ‘decreasing its field strength 
(5) The type of instrument uo n à routine insulation test. 
a Four questions on battery charging. 
a "The D s di the third brush in a motor boat dynamo. 
r1) The method of call-up in a sound-powered circuit, 
(12) The pu* D of a Pipe ba ri in a series motor. 
UX Twe EMs of sparking at the brushes of a motor (a difference ° 
(13) of hirt answer s). 


MBs: F3 1 


} T 
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on only inc si establish that of these the EMr is clearly superior 
tules of E ed estions; and of these six, two ask not for ‘theory’ but for 
of apparatus n and four demand a knowledge of the function of a piece 
Out of the », though the EMss were significantly superior on only 37 
EM?’s et questions, the fact that all the differences save 12 were in the 
t0 test à m r makes it not unreasonable to assume that had we been able 
SUperiorit rger number of ratings We might have demonstrated their 
| y on these items too. The difference in total scores, 3,291 and 2,645 


‘Or th 
€ EM2 and EMz groups respectively, means that 19.6 per cent. for- 


Bettin 
8 took place on the test as a whole, ‘ percentage of forgetting’ being 


caned as; 
* 


EM2 score — EMI score 
M Er C lu an 


| EM2 score 

| Use of thi 

| Should h Ae formula has been criticised on the grounds that a measure of forgetting 
l ave units that are comparable throughout the scale; should not be grossly 


by the ability of the trainees; and that units 
of forgetting, with a maximum 


affecte, " 
of i d either by the difficulty of the task or 
that a better expression would be : 


im 
Possibhe ovement should be comparable with those 
gain of roo per cent. It has been suggested 
| 


EM2 score EMı score 
x 100% -~ x 100% 


[C The critici Max. possible Max. possible 
Lo Ce, xn concerning units of improvement 
Mes us for the first two points, it does not se 
which or cent. means the same thing as à drop from 10 per 
i aes case a half or 50 per cent. has been forgotten : and that one might expect 
qu ESSERE we be forgotten to a greater extent than an easy one. In any case we 
Orgetti ially ifterested in the forgetting of what has been learned, not in the 
| ng of what might have been learned. 


is perhaps irrelevant in this particular 
em that a drop from, say, 75 per cent. 
cent. to 5 per cent, in 


: TABLE 3: TOTAL MARKS SCORED ON THE FOUR MAIN SECTIONS 
i OF THE ELECTRICAL TEST 
| 
AC | MOTORS AND | GENERAL TOTAL 
N | DYNAMOS | ELECTRICS 
0, | ee —]| 
PE questions 3 SRIEMUER Et 74 
ee o c 00v e 9 —— 
Score (es NE NAA 687 674 1083 3291 
EM PNE a E ——— 
Esee uev es CEU 456 312 | 1020 2645 
Dig. pacc c mE wu | 2x 
| Gy tence as a percentage le | 
| 2 — EMI) | 
Bo 100 22 34 24 6 nae 
(EM: 
S 2) 
Q e four main sections of the test, DC Theory, AC Theory, 


Th Onsidering th 
B Cory of Motors and Dynamos, and General Electrics, we find that the 
(S f forgetting occurred on the AC section, and the smallest 


On est amounts 9, Des 
the General Electrics. This is in accordance with what one would expect 
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on the basis of the hypothesis that ratings forget because they do d 
reinforce their theory on the job. Because by far the greater part of : 
equipment an EM meets runs off DC supplies, AC theory is least likely T 
find a use and is most likely to be forgotten; conversely the theory, kn nd 
ledge, and rules of procedure likely to be acquired in the General Elect? 
training seem the most likely to find a usc. t 

Of course one explanation of such forgetting as is found might be E 
ratings were subsequently employed on highly specific duties. The g | 
might have had to be designed to enable a rating to do any of m 
different tasks, and naturally one would expect that when he was al i 
a specific task for a long period he would forget most of the theory b. 
was not relevant to its performance. This does not appear to have iol 
pened, however. Examination of the answers to the questionnaire on J 
done at sea shows that there are many experiences which most ratings d of 
in common, and that nearly everyone has, in his time, been employe Jugs 
tasks such as: rewiring existing lighting circuits, rewiring telephone r esis- 
and headsets, renewing elements in radiators, testing insulation ding 
stances, locating faults, charging secondary cells, renewing and e. a 
brushes in motors and dynamos, undercutting a commutator, oper 
crane, hoist or winch, etc. due © 

Whatever the reason for forgetting of theory, then, it cannot be C" be 
a lack of reinforcement on common duties such as these. It m. 
because the theory, in the form in which it was given, was not releva 
these jobs, and indeed this seems to be likely. It is not easy to see cc? 
theory can be of use in doing tasks as practical as these, where whet dae 
to be most required are rules of procedure and plenty of praetice a a d 
to practical skills, with perhaps further deployment under the guidanc 
control of more senior ratings. 


A FURTHER EXPERIMENT AT CHATHAM ws 
Further evidence relevant to the amount of forgetting of the theory p | 
of an EM's course is provided by an experiment conducted at Cha ai 
where Basic Theory, taught to the same syllabus as that used in C. oling” ost 
is examined with the Chatham R.N. Electrical School's own 75 item $ the 
answer test at the end of this part of the course, some ġ weeks after E 
commencement of training. By arrangement with the School the same jet 
was given to the same ratings 10 weeks later, at the end of their com 
ourse. Significant amounts of forgetting took place between the daten 
si two tests. This seems all the more interesting when one realises ! ; 
wi time is spent in workshops e general electrics nals 
than they probably will on the job, > nowledge o. d 


sent is really requi d wou. 
: such as are taught at pre really required, one 
and pin cet to be reinforced by fairly continuous use, 

ir i 
expect t 


S 
—nB ——— am Qc cce. 
CC O08 —————SG 
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Table RESULTS FROM THE CHATHAM EXPERIMENT 
attem id shows the scores of 55 ratings (5 Chatham classes) on their two 
pts at the Chatham 75-item test. 


TAB: 3 
ABLE 4: RESPONSES OF 55 CHATHAM EM2S TO CHATHAM'S 
OWN 75 ITEM SHORT - ANSWER TEST 


DC AC TOTAL 
~ à 1 1L m 
QUE. o ———— 
No of 4 | 
— A. 85 30 75 
re | 
|..1X Se 
Score 
[o 
= attempt (N=55) 1924 1084 3008 
GRENIER 1o 7c 
[Bie E r4 
Score | | | 
p (N—55) 1682 615 2357 
_ p= a | 
5 | 
iffer, 
le as a percentage: + 
Score — 2nd score 
St 13 38 22 


Th 
; E Eu show that between the end of the theory instruction and 
0) m mental examination at the end of the course these ratings have 
Cor 13 per cent. of the DC Theory and 38 per cent. of the AC 
Sets i a total of 22 per cent. ofthe whole. Thus it appears that forgetting 
ai as seor as the theory instruction is completed. These results are 
ere milar to those obtained in a recent American study (HRRC, 1952); 
tre € it was shown that ‘over à two month span after training In elec- 
eory loss was in the neighbourhood of 
Iculating the loss being used. In this 


pcs that the presumed advan- 
at 


Dic. 
i ber fundamentals, the average th 
Case it cent.’, the same method of ca 
ta, was the intention to test the hy 


Cs r kr 
Wi of teaching general principles rat Uipments were 


er than specific eq 
principles. It was concluded that losses of 


hy, magnitude were insufficiently great to justify any conclusion that the 
i that further field studies should be conducted. 


uld be similar to that conducted at 
experiment are mainly inter- 


ow on the Collingwood results. 
Would ar tha forgetting demonstrated at 
appe es the case, and that had theory been tested 


05. 
i lingwood underestimat : š 
e end of the relevant instruction, and that result used 


o 
Su thesis was correct, an 


guo, and the oh 
O. i h 1 
r the light they t the amount of 


do 
à Ould have been greater than the 19.6 per cent. arrived at. If one could 
2 ply the conclusions * the Chatham experiment directly to the results 

Collingwoo d the tota loss over the three years or so would be approxi- 


E 


< 
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t 
mately 37 per cent., and 59 per cent. for AC in particular. Fur 
this is only 37 and 59 per cent. of what was originally remembered, its 
only about 75 per cent. of what was taught. i one 
One cannot of course legitimately transpose the conclusions no ol 
experiment directly to the other because the questions used were e very 
equal difficulty or content, but the results of the Chatham study SA 
ngly support the impression derived from the is lows | 
wood experiment that the retention value of the Basic Theory course 
and that of AC in particular, lower still. 


INTERPRETATION OF THE RESULTS 


sceeative action 
There are two reasons for wishing to initiate some administrative à that 
on the basis of a demonstration that theory is forgotten. The first E 
ratings have to be retaught the theory when they return for LEM han the | 
This is not so serious a matter, for re-learning time will be B. status 
original learning time, and in any case not all EMs will reach LE rsed 9f 
The second is the implication that the theory has not been e. Or 
practised on the job, and so in that particular form is not ne RU 
the job; with the further implication that the training, at least with 
to theory instruction, could be better aligned to the job as done. nts the! 
However, despite this demonstration there are still sound. arg ependi 
can be adduced for teaching theory. For instance, remembering ai the 
on the registration and organisation of the material to be recalled, oat 
more meaningfully the material can be organised, the higher ne impo 
probability that it can be later recalled. If theory is not taught, t numb | 
tant material, say rules and procedures, may be conceived of as A might 
of isolated unrelated facts, and so be poorly remembered. s n which 
be claimed that it is more economical to teach theoretical principle whid 
could be applied in any situation, rather than rules and procedures 
would relate only to specific tasks. : ae rating 
Although it must be agreed that some theory is necessary to giv d p roc 
a meaningful organisation into which they can fit those dd itm t 
dures which they must learn whilst training, or acquire on the job; b and 
be questioned whether to achieve this end theory need De mum being 
examined in such detail as at present, and whether too much is no 
expected of the ratings available for this Pane. ing f rir 
It must also be questioned whether the argument about teaching int Ie 
ciples applies in this particular case, in view of the lack of marke cov! 
lectual ability,* or bookish interests in the rating in question, and more Jes 
tings have in fact done their everyday jobs without using princip se 
a fe at they have not learned them in the first place or have sub 0 
ze posce Furthermore, the questionnaire results seem á 
miae that as well as highly specific tasks which are probably best Jear? 


an 
h ge of ability (10-90 percentile) among EM2s corresponds approximately t n 
*The ran G 


of 100-125 (median 111), i.e., a range of 1.5 S.D, above the mean for t 
IQ range 2 
general population. 


Ti 
Ord 
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on the j 2 

ployed p NS m is a large core of duties on which all EMs are em- 

Well be oh: m. ater, and for which specific rules and procedures might 

o 

EMəs pante more forcibly that a much less theoretical training for 
em for het ole as satisfactory results as the present course in preparing 
€ present tr: Jobs, one would need to train two groups 1n parallel, one on 

Should A E course, the other on an experimental course. Both 

‘sessed on a tested on a sample of their practical tasks rather than be 

*Xperiment ns. competence at theory as at present. In default of such an 

it can be ; despite the number of questions this study has left unanswered, 

The claimed that the present course 1s not entirely beyond criticism. 


T k 

of a are certainly good grounds for investigating further the relationship 

exact} Present training to the job done, starting with a detailed study of 
Y what an EM's job entails. 

of E range of day-to-day work 

uum and, very important, how they do it, one pE 

rational suggestions as to what th ly 


heoretical training should take in getting these 


Cross 
to the ratings, nor what other topics might have to be covered in 


Petsons 

atin : 

teach of this standard, an estimate of the time 

‘Norm € identified essential rules and procedures, 
ations would be necessary to obtain an 


an, I 

r o give them an organisation of theory int 

i > and so better acquire and retain, those rules and procedures that are 

a Portant. The ultimate criterion of redundancy of theory, either for such 
hether the practical rules, skills and 


c 
m or the current one, will be w the 
or ures required can be given a high acquisition an 
yeanised body of knowledge less in extent than that now given. 
ang © Practical benefits of such a course would lie in the training time saved 
tual ability and educa- 


tio the slight relaxation of the standards of intellectual 
al attainment that are required at present from Electrical Branch ratings. 
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An Occupational Classification for Use 
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INTRODUCTORY 


e 

HEORETICALLY, in giving vocational guidance one could assess E 

characteristics of a ‘client’ and then match them one by one of But 
P pattern against those needed in various jobs to find the best fit- im 
jobs are so many, the characteristics of people so diverse, that this E. red 
practicable. Our approach, on which a preliminary note has appr tics 
elsewhere (McKenzie, 1952), is to select certain important characters 
of people actually in jobs, and on these base our grouping of jobs. i 25] 
the client in similar terms leads one to the relevant area of classifica this 
so reducing choice to jobs that are definitely feasible for him. Within co: 
range, choice will then depend on other factors, including such loca} © na 
siderations as which jobs are actually available in the district, what kino 4 
workmates he will meet, idiosyncrasies of firms, and even of foreme?» 
so on. 5 - pile 
Thus the first aim is to make a ‘ Search List’ which provides worthw igst 
job suggestions all within the client’s range. It must be easy to use, it rally 
narrow the search without blinkering the user, it must beopsycholog! ci 
sound. It must aim not at solutions, but suggestions. At the same "rhod 
should fit into or be easily adapted to existing vocational guidance me 
so as to make the fullest use of all the material available. 


CHOOSING CLASSIFICATORY ‘DIMENSIONS’ P. 
There is sóme agreement on characteristics that differentiate people Ww 
way useful in guidance. Thus Rodger's seven main points (1939 P- zn 
1952), Bingham's nine points (1942, p. 94), and Super's * psycholog j, 
facts and "social" facts (1949, pp. 6-7), all cover much the same gro Eos 
'The headings are roughly: intelligence, educational attainments, aptit is, | 
interests, personality traits and attitudes, general ‘ circumstances ’ (resoun 4 
responsibilities, ambitions, family and cultural background, etc.) of 
physique. In selecting “dimensions” from these for our basic grouping 
jobs, six criteria are suggested. Each * dimension ' should : 
1. Have a precise, easily communicable definition, 
2. Be reliably and economically measurable in clients, d 
Be similarly measurable in people in various jobs, Jf a test is use 
x) it must (a) be easily DUET to groups of People in differ, 
jobs, often under primitive conditions, and (b) þe comparable WÍ 
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tests of the same dimensions used elsewhere, so as to build up 
occupational norms. 

4 FO snfiate people in different jobs or groups of jobs. 
4 D relevant to satisfactory job performance or stipulated for entry. 
Mise E in the client, unless needed only for entry. — 
Amiliar iW raise problems we have space only to mention, such as the 
Et iccese A criterion of satisfactory performance; and the possibility 
that it may d epends on similar basic qualities in many different jobs; or 
mates, or 1; epend less on the man than on his relationship with his work- 
regime t S supervisor, for perhaps in peace, as in war, there are no bad 
? now 5, only bad officers. Leaving these on one side, however, we may 
. 89 on to check possible dimensions, somewhat summarily perhaps, 
! 
| 


a 
Bünst our criteria. (See Table 1, below.) 


G 
eneral lnrelligenee 
his can be suitably defined and forms a continuum. 
be reliably and cheaply measured in clients. 


t can for our purpose 
some occupational scores are 


alread s can be measured in the field, too; 
y available, 

less intelligence test scores differentiate 
fall m between individual jobs. Mean sco 
ne ae a hierarchy (e.g., Cattell, 1934; Super, 1949), but may differ from 
c cer by very little. Thus 15 points of raw score (test maximum 60) 
res Yer the means of 17 occupational samples (Lingwood, 1952). Also, 
Perce in a single job may range as widely as from the 2oth to the goth 
ntile (Vernon, 1949), so that ranges, even inter-quartiles, overlap con- 
ht be due to grouping 
have different 
]. They occur so regularly, however, 
tainly, intelligence test 
n do more 


between groups or levels of jobs, 
res of occupational samples do 


Sco; 


si 
By (Cattell, 1934). 'These wide ranges mig| 
Seon Of people who nomi 
tha 5 responsibilities, or degrees of skil 

At the moment, cer 
precisely that a client's score ca 


nally do the same job, but actually 


E < hypothesis is doubtful. 
o not differentiate jobs so 


n poi 5 à 3 
Point to a fairly wide arca of jobs. » ie. | 
nce and training criteria arc often high 

this simply shows how much theoretical 


the training (Jenkins, 1946); relevance 
(Q Ntelligence to the actual work is hard to prove. Thus, although Wyatt 
| ane showed that while the more intelligent girls of his group disliked 


a a repetitive work and the less intelligent liked the same work, yet 
p, Put of the brighter stayed above the average, that of the duller stayed 
$ OW. Tt can be argued that if a person's score 1s much higher than the 
p, quires he will need other incentives like promotion prospects, high 
the? te., to prevent his becoming so dissatisfied that he leaves. The argu- 
Wart for ‘streams 10 schools has some similarities. This consideration 
u relevant 


Sco, 
th 


, Correlations between intellige 
Or ab On & Parry, 1949). Sometimes 
of ; Stract material is included in 


(Ve. 


ld ; upper limit of intelligence, not so much for doi 
de i ue a TC init. On the other hand, as Super (1949, p. i5 kr 


as for stay!hg rini ARES 
c, P à score above 4 is : oy or the job does not necessarily pay 
"responding dividends in the form of better performance. 


—_—_, 
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It may be supposed too that a person will * adjust? best where the E 
score of fellows resembles that of his own, but evidence outside schoo 
scarce. If the score is far below the occupational mean he may find it h “al 
to compete for promotion, perhaps even to do the job. But the occupati ; 
mean found is not necessarily the optimal nor the minimal score for the j 4 
Unger & Burr (1931) showed that many jobs can come within the reac 1 
girls of the lowest intelligence. If they are suitably trained and havoi 
personality difficulties, girls with a mental age of six years, for instance o 
successfully do light factory or domestic work. In any case the rane at 
intelligence found in many jobs is so wide, and often reaches so lon 
clearly intelligence is at best only one factor in success. Super (1949; P: ence 
commenting on the lack of research into the relation between intel E DE 
and success in higher professions, in skilled trades and in unskilled po 
tions, suggests there would be a positive relation in the first two an 
in the last, but says ‘ this is still an unverified hypothesis ’. m oed 

6. Tested intelligence is relatively constant over the ages invo 
i.e., from 15 years onwards. eliably 

Summing up, intelligence can be suitably defined, and assessed zt the 
and cheaply. It differentiates groups of jobs; a certain tainimum whet 
job may be a factor in success, especially in intellectual work, oF read) 
training is intensive; intelligence persists. Some occupational data m. js 
exist; they show intelligence found. Minimum intelligence requ! lori 
usually a function of the time available for training. Fuller validati sed | 
possible. Generai intelligence, then, is a possible basic dimension, ! 
cautiously and along with others. 


Educational Attainments ficat 


" dq b 

I. The general level of attainment can be usefully defined by cert ress 
won, type of curriculum, duration of schooling, consistency 0 og de 
Scores on attainment tests, or by combinations of these, and can be 
into some kind of continuum. 4M f 

2and3. In such terms it can be assessed in clients and in the field. f j 

4. Attainfhents required differentiate between groups of jobs, less Lp 
between individual jobs. Use of standardised tests can improve this G 
Lingwood, 1952). ) 1 : Y 

5. Attainments are believed relevant in many jobs, subjects or group? p 
them being quoted as important; relevance to the actual Sos elt scores." 
standardised tests can be validated (Vernon & Parry, 1949). What is crit 4, 
in guidance, however, is quite often the entry: level stipulated or accep 
even if this serves simply to raise the seats a the job, or to limit €? 
without being related to the actual work at all. it 4 

6. A certificate gained is gained for ever, put residual ability’ in ter 
of attainment test scores may change RANDE after leaving sc? is 
(Wall, 1944). With reference, then, S y Peas Mominal evel only K 

ved, attainment level persists; W! al ability * is involve 


invo. > 
may not persist. 
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Summi 

f i , <n ae 

|. sion; it pi up, general level of attainments seems useful as a basic dimen- 
already used as a main criterion in many fields of selection. 


Special Aptitudes 
IAM A E i 
Aptitudes can be clearly defined only as test scores. 
ested’ aptitudes can be reliably assessed. Being so specific, how- 


“Ver, sey, 
» Several tests may be needed, adding to time and cost. 
few useful data are ready to hand. 
s, do differentiate jobs use- 


thers are too specific for 


4. Sssessment in the field is costly; 
fully (Verr especially the vied and &:m group 
Vocatio €rnon, 1950). As Vernon remarks, o 

nal guidance, though useful in selection. 
s in jobs, but wider 


» 
vali ome are known to be associated with succes 
On is needed. Apparent relevance suggested through ‘naming’ may 


e 
Spurious, 


Aptitudes persist well enough for our purpose 


M u; . . H . . 
mming up, many aptitudes are very specific; occupational validation 
not yet offer a basic classification, 


In thi 
is ! : 
b Country is scarce. Aptitudes can 
or to confirm eventual choice. 


t 
May be useful within classes or levels, 


o 


Iiteye iie 
tu i . . 

| fe Word is used to mean so many different things, and the notion In 
ducati 18 so closely connected with such factors as abilities, environment, 

|. 4, "Un and emotional needs, that any full discussion would be lengthy. 
Ve no Interest’ as a psychological concept is hard to define (Berlyne, 1949; 
Spok n, 1953). We may perhaps confine ourselves to ‘interests ' as usually 


in of in vocational guidance. Here interests in the sense of specific 
icated woodwork, cycling, etc. Taken singly, 


counterparts in jobs; moreover a person's 
d by experience and opportunity, while 
him than the friends, status, etc., 
t show ‘ what he is really after °. 
his underlying pattern or type 
be identified on 4 priori groands. Various 
n statistically isolated, e.g. ‘scientific’, 
Eysenck, 1953), but naming of these 
Ín any case, the interest "type ^, “ pattern’, etc., 
es? of interest ne in jebe aS difficult to 
A of an test. Strong (1943) makes his approach 
Der in terms cople in different jobs make R e, 


to 
h this 4 t 
di by showing that P cs to items on his Vocational Interest Blank 
s TA 


rent f respo 

3 atterns of resp i i 

ticular client's pattern of responses may then be. typified as resembling 

at of dentists, bankers, etes the actual ‘interests’ or ' types of interest’ 
ed - 

| Not be named ata j 

d en ay assess interests (Super, 1949) as Expressed — he likes, 
is] a given activity; as Manifest—inferred from 


And 3. One may 
ikes; or js indifferent to à 
Ow he actually spends his time; as Tested —Aachievement in, or knowledge 


Crest, » f 
ho ES cain simply be ind 
Secig, er, these rarely have direct 


nvo] 


C interests are often limite 
actual content may mean less to 
s E Specific interests, in short, may no 
p, Tesult stress is usually 


of in laid instead on 
‘in terests. Such ‘types’ can 


eet factors’ have also bee 
hag em’, etc. (Super, 1949» P- 381; 
„9e very tentative. 


iden client, and also the ‘ty. speed 
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about, various activities; as Inventoried —the pattern found from p 
dardised and validated questionnaire (Strong, 1943; Kuder, 1949). ( aia 
times, too, Expressed, Manifest and Tested aspects are taken as a We ble, 
of degree of interest.) Expressed specific interests tend to be uns fest 
although giving interview leads, while it is hard to tell how far a Mr. i 
interest is a function of opportunity, parents' income, ctc., Le mi e 
shows what a person would be interested in if he had a We. or- 
Similarly Tested interest is a function of intelligence, education an hie 
tunity. ‘Inventoried interests ', however, can be reliably assessed. pine 
tunately some Inventories are laborious to score, except by TM 
material is expensive; no such Inventory has been validated in ue. F 

4. 'Inventoried interests’ do differentiate jobs, in that ripam hah 
people in different jobs differ. Interests assessed in other terms loo jobs 
they must differentiate, but validation is hard to find. In differentiating ) in 
by the type of activity involved (rather than by the interests of pes if 
them) so as to link with the type of interests the client has, var othe! 
culties arise. One is how to limit the number of possible groups; a jobs 
is how to decide— from the outside '—what the main activity o 
which involve several. Some Jobs, too, seem to call for gie DM aa 
at different stages; an engineer may at first do practical work, a ‘mating 
drawing office and technical studies, graduate to costing and Ee c 
and finally, as a manager, handle many human problems. survey 
Committee on Education for Management (1947, p. 20) found in one alifie 
of professional associations that 70 per cent. of men who originally qe 
as engineers or accountants engage later in some managerial 2 (1937) 
Another difficulty in a priori grouping is seen in a study by bu onses 
who analyzed 18 of Strong’s occupational scales (each built an aci P med 
of people in the given occupation). He found four factors hisp of the 
interest in science, language, people and business. Taking only thr peo fe 
scales the loadings were: Doctors: science +.71, language de ists: 
— .26, business — .09. Teachers : +.36, +.15, + .68, —22. Psyc "marked 
c +-47, —.04, —.28. Prima facie, all these jobs involve a 
interest in peeple, but evidently not in the same terms. p that 

5. As for relevance of interests to jobs, it would have to be show. mort 
entrants with certain interests do the work better and/or enjoy it pette! 
than entrants with other interests, and also that they do certain Je trong 
than they do other jobs. Evidence of this kind is obviously scarce. (1943) 
however, finds a relation between inventoried inaen and success aite 
There are signs too (Strong, 1952) that the more close) ya bn JE he 8 
of responses resembles ps of a given occupation, the more likely 

ually to be engaged in it. j ) J 

UPS Specific MR may be unstable, epay ER no 

ied interests too may be unreliable below the ag 17 (Strong, 19 Et. 
Hu: onwards, however, inventoried interests do seem to pers 
rom eee between scores on Strong’s ‘engineer’ scale, taken i 
SP eat with scores one year later is 0-91, With retest nine yet 


è 
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| later 0. = 
a MENU e nineteen à cars wai 0.76 (Strong, 1952). Even so, the older 
552. , the more li ely are test and re-test to agree (Strong, 

ummi ; 
country fee E interests are hard to define and objective measures in this 
polation bevo pe when using occupationally validated inventories extra- 
tives and yond validated jobs must be cautious. Interest in the sense of 
emotional needs is clearly important, 


To exclude aspects like cognitive 
s artificial but useful, but to separate, 


Say, « 

’ ay . . . 

cmai Nterests’ from ‘Personality’ is barely ossible. Even so, what 
definition of some is possible, 


of general neuroticism and 


n : 
bilit his can be variously defined. 


8; 
Akron sack’ two ' main dimensions ' ener icism 
‘cic o ala à (1947, or Vernon s dp and 
in line sion-introversion ' (1953). Some traits discussed in guidance are 
define with these, e.g., ‘steadiness or reliability’. Others are less easy to 
3, 4° "influence over others’, ' initiative ". 

involy s for assessment in a client, even the agreed important dimensions 
| 


Other., using several tests, few of which are yet in general use in Britain. 

can be methods of assessing traits tend to be unreliable. A group of people 

Client reliably compared with each other, but it is less easy to rate a single 
reliably unless against an actual job. j 

casuring personality dimensions of 


n harder, 
OM maj be that people in certain jobs differ characteristically from those 
thin ers in respect to some dimensions of personality, e.g. on the face of 
th, 8» extraversion-introversion, but this awaits validation. One feels too 

s must differentiate 


| good and bad workers in jobs 
| job, Some of the subjectively defined and assessed trait 
| 


Ig eVe 


S, » . . B 
> but again validation is needed. hr od 
ed to be relevant to 


Scc Aspects of personality (as in 1 above) are believe ant t 
nting for some variance beyond intelli- 


ess | r 
Ben n many jobs, e.g., as accou [ r f j 
jobs ^ etc., but it is not clear how much of which aspect 1s needed in which 
te], Certain traits do appear relevant to success. Some unfortunately seem 

Vernon’s ‘dependability * 


van Ghee differentiate ; 
W t to all jobs, 7.¢c., do not ct erentiate ; 
mul ye Behaviour too depends partly on the context; 


sound li ample. 1 

ae On Om estis S arbitrary norms of output ; the impact of the 
mm. es and motivations; the type of supervision; lack 

No} efinition of one’s 19 ; implications for behaviour of the tech- 
on Bical process; and so on. Performance in any job. i not only 
th the person's traits and of course his intelligence, aptitudes, etc., buco 

is “interaction of these. with the characteristics of the situation, the role he 
vagen, etc, Considering how unreliable is the assessment of many traits, 
di ction of their differential relevance to jobs is bound to be especially 
cult. 
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6. Aspects of personality do persist. Since, however, behaviour is part!) 
determined by actual job conditions, the range of prediction is clearly 
limited. ' | 

Summing up, personality, even in our restricted use here, has in itselt 
many dimensions. Objective measurement of some is possible, and occup? 
tional studies have started (e.g., Heron, 1951). At present, however, we | 
cannot make a basic classification of occupations in terms of person ity 
traits, 


Circumstances 
de: 


This refers to a person’s ‘ general context’; points that arise inclu a 
How long training, or even delay in picking a job, can he affor ? S 
important will his wages be? Will his family back him up? Encourag 
him through his apprenticeship or classes? Will they worry about stat? 5 
Will tensions in the family upset his work? What are the jobs of relati b: 
and friends and their attitudes towards them? What are their ambito" 
values, standards? It is clear that many factors are involved, acting UP 
one another, counter-balancing one another in complex ways. ffect 

I. For our purpose these factors are important in so für as they ? Jex 
choice of job. It may be possible to consider them as a single compan 
* dimension ’, in such terms as ‘ Background Support '—how much, of y 
little, he can rely on outside of himself. Points on a scale may be sufficien 


clearly indicated þy general statements combined with examples. j| 
assessed, 5^ 


2. Some aspects of the 'dimension' can be reliably COME 
economic ones. Others, like stability of the family group, parents vial) 
and standards, involve difficulties, yet are familiar and in, fact ED. ort 
assessed for various purposes. The more time available, howevér, the 
chance there is of reliable assessment. ` Ns 

3. Similarly this ‘dimension’ is hard to measure in people in J 
although certain aspects can be reliably assessed. ` he 


4. The dimension ' does differentiate broad groups of occupations. Bi 
economic aspect is often critical, though losing its importance in many Ja io 
It remains true, however, that entrants need better Background Suppo" 
some jobs than in others. be j dde 

5. ‘Background Support’ is often relevant to satisfactory work, to JU^9. 
from statements by foremen and others; Its importance, in one form P 
another, is stressed by various authorities (e.g., Wilson, 1945). In guidar 
it is certainly relevant; often a single re. may make it critical, e.g» © A 
for living costs while DE. or p who!e'it is most often relevant 

into, or during training for, - 
E Se aspects Peu. or can be predicen euge are unpredictable. . 

Summing up, the * dimension ago i upport is difficult to valida 
occupationally, but seems to differentiate Ey of jobs, and is usua 

ersistent enough for our PED e ie the clon felevance to guidan^" 
if not to performance, Is ard to dispute; probably makes it 


essential dimension. 


i 
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ystque 


it à : : : 
m ial measurements can be precise (height, weight), 
i - Operational definitions of ‘ physique’ are unwie 


but are rarely 
ldy and often 


* General 


fir SONA 
Practicable—e.g., * can lift x lbs. through y feet z times a day’. 


ealth ° 
Ress” can 


*uBBestions, 
mo. 
Noted do Bars”. 
terms 
Usually 


E Physique sometimes differentiates jobs, 


too is hard to define except as lack of a 
particu] be defined by specific disabilities ; 
ar jobs, e.g., * not fit to stand all day °, 


A general estimate of a client’s health ca 


BS: awe i 
Similarly workers in jobs can be assessed physically 

and disabilities associated with low success not 
9n negative statements. 


parent disabilities. 
ese may exclude or ‘bar’ 
rather than lead to positive 


n be made and disabilities 


in rather general 
ed. Emphasis is 


but most need moderately 


TABLE I 
INTELLI- | ATTAIN- APTI- PERSON- | CIRCUM- 

pm | SENCEC Hes TUDES | INTERESTS | ALITY STANCES | PHYSIQUE 
1 SS | a 

* Prec; y 
Metro Yes Yes Yes, as Only by | A few Cumbrous| Negatively 

= factors inventory | traits 

2 have 

a As - 
NY telis 5-| Yes Yes Reliably; | Yes, by. | Not yet Some Negatively 

to En not cheap | inventory. aspects, 
in apl Not cheap others 
elie? difficult 

ents 

3, a 2 
ease 58-| Yes Yes Reliably; | Yes, by Not yet Some Negatively 
dui not cheap | inventory. aspects, 
the Not cheap others 
in Ply, difficult 
fede 

eld 
4 Di 
Catia Broad Broad Most too | A priori Not yet Bo A few 
bs levels levels specific exc. by ES 
5 only only inventory only 
vale- Tn some. | Te someki | Eecd coma aeron Not yet | Relevant Some- 
Succ c jobs, especially validate mainly D dace 

especially |to entry 

S.p to training T & 

geet ü Inventory | Aspects ome es 
sists | Yes ‘Nominal’ pecs Past drerdi| do ipeo 

" ane 
vesidual’ 17 years only 

I may 

Se - "ues As ‘leads’ | Yes Yes, in Vestbars 
lat l |Possibly Youre detail ae 

jects critic: 
subj itical 


Je checked against six criteria to select dimensions for a basic classifica- 


xr eo a 
Characteristics ge oP ational guidance purposes 


^ of occupations 


* Unfit- 


(; 


Co 
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active, healthy people. Some ‘bars’ do differentiate; e.g., colour blindness | 
does not debar from all jobs.» 


5. In a few jobs general physique is relevant; single clements may | 
critical, e.g., height for a policeman. Some disabilities too are critical, 2l 
“bars” must be carefully validated; a bus conductor would seem to nce i 
his fingers, yet one with a total of five missing is known to be doing W^ | 
6. Physique in general terms persists; disabilities may be tempore a 
On the whole, physique is not a convenient ‘ dimension’ for basic di j 
fication. On occasion, of course, even a single aspect of it may be naa 
guidance. Because stress is so often on negative statements—on T 


"ng 4 
out'—it is simpler to consider physical characteristics after reaching 
“short list? of jobs. 


c 


SUMMING UP 


. at 

Our list probably includes those dimensions about which mos T end 
present known for vocational guidance. Of these, Intelligence, Anu: 
and Background Support most nearly meet the criteria, as Table 1 e 
With fuller occupational validation Aptitudes might come higher Tuable: 
list; already the v:ed and k:m dichotomy, used cautiously, i$ ‘a weve! | 
Interests and Personality come some way behind, while Physique, vance 
important, does not give positive leads. All through, however, 1€ c cas 
to actual job requirements is still in question, even for instance 1n e they 
of intelligence. The danger lies in stressing characteristics, less becai Sand 
are essentially relevant, than because they are conveniently mei 
With these provisos in mind, however, it seems possible to use Intet make 
Attainments and Background Support, or a combination of themi kai time 
a basic classification fit for our purpose, i.c., to produce in a .lém! robably 
reasonably sound job suggestions. Though these three measures P i 
correlate with one another over large samples, in individual cases (0U a 
concern here) each is likely to add something new to the assessment i 
client. ; $ ified” 
T is not our aim, however, simply to say how jobs might be assit 
We must go on to the next step, which is to find the Intelligence; e cal 
ments and Background Support actually required in different jobs. ;milaf 
then rate each job, by rating people in it, in terms of these. Jobs ote in 
ratings can then be grouped together. Rating 4 client in correspon® rg 
terms leads us to a group of jobs all needing basic abilities at his leve “reds 
decide which of the jobs of his general level should be further conside its 

3 her characteristics including aptitudes, interests, tt! 
we must ae at Vus AEE Such considerations need differentiate onl 
uc tha 1 al Eventual choice thus demands more detailed study bot 
toe died Gon of the job suggestions that arise. Our present discussio 
AU 4 debate order of priority in collecting information for jo 
NUBE d the limits of weight that can safely be put on the informer 
vee tare rai d. It is hoped in a later article to describe the actu4 
tion, £ wn Search List in these terms, and to outline its use. 
construc 


r mar 


f die 


i 
| 


of 


FOR USE IN VOCATIONAL GUIDANCE , 


Bincy, 
AM, W. V. (1942): Aptitudes and Aptitude Testing. Londo 


2 k 
e 1, Committee; Ministry of Education“ 
» H. J. (1947) : Dimensions of Personality. London : Rou 


P ed 
* 117 
REFERENCES n 


n: Harper Bros. 
British Journal of Psycho * 


and Standardisation of an 


Journal of Psychology (General Section), 25, 1-28. 
Education for Management. Report 


lity. London : Methuen. 


YSENC] 
EH J. (1953): The Structure of Human Persona 
Iu 05D: A Psychological Study of Occupational Adjustment. Ph.D. Thesis 
Jenkins, J. Úniversity of London Library. 
Kuper @ G. (1946): Validity for What? Journal of Consulting Psychology, X0; 93-98. 
Sis: - F. (1949): Examiner Manual for the Kuder Preference Record. Chicago: 


S 


P 


Su 
T 


n 
ce Research Associates. 


TRON " 
G 1 
» E. K. (1952): Nineteen 


E ¥ 
R, D. E, (1949): 4 pate 


Hu 9. 
®stone, L. L. (1932): A Multiple Factor Stud 


O; 
Uy, “rnal, Yo, 198-205. 


GE 


ER 

Pc’ P. E. (1949): Occupati 
Meno, Occupational Psychology, 23 58-59- di 
V N, P. E, (1950) : The Structure of Human Abilities. London : Methuen. 


ERN 
fe) 
Vino 


op Edna W., and Burr, E 
levement, Albany: New 


N, P. E., and Parry, J. B- 
ondon ; University of Lon 


A 
1L, W. D. (1944): The Decay 


ez 
caving School. British Journa 


R, A. (1939): The Work of the Vocatio 


K. (1951): Permanence o 


4 
Vocational Fit 


York State HL o. 


N, P. E. (1 . Personality Tests 
(1953) i : Personnel Selection imn t 


don Press. 


TNGy 
MO ED. Joan (1952): Test Per 

cKx 

RODEA R. M. (1 2) :Occupational Classification i 
ODGE] logical Society Quarterly 


Bulletin, 3, 88-90. 
nal Adviser, in The Study of Society. 


Routledge & Kegan Paul. 
Paper Number One. London: National 


n and Women. London; Oxford 


f Interest Scores over 22 years. Journal of Applied 


Year Follow-Up of Engineer Interests. Journal of 


ness. New York: Harper Bros. 
y of Vocational Interests. Personnel 


mily T. (1931): Minimum Mental Age Levels of 
f Education. 


or the 20-minute Progressive Matrices 


onal Norms 


and Assessments. London: Methuen. 

(1949) : in the British Forces. 
of Educational Attainments among Adolescents after 
1 of Educational Psychology, 14», 19-34- 
i for "Technical Appointments or 


Wi 
TON N. A. B. (1945): Interviewing Candidates 
W, “ining. O tional Ps; chology, 19» 161-179- 
iB hito ind Srock, F. G. L. (1929): T ‘he Effects of Monotony in 
London: HMSO. 


Work, Industrial 


Tr, S., Frazer, J. A 


Health Research Bı 


oard Report 56. 


B 


; Book Reviews 


The term ‘personnel ratio’ is defined as the number of professional, technica 
clerical staff employed in personnel work per hundred employees. This m it | 
Increased from its 1952 low level: the average of all ratios for 1953 was .74 ? 
varied from the lowest figure of .58 for Bovernment service to 1.07 for banking 
figure for manufacturing industries was US. 


d 
e 
The average salary of top level personnel staff has increased 3.9 per cent. come 
with 1952, but the average salaries paid varied considerably with the industry 40 grt | 
size of the organisation. An interesting point was that about two-thirds of those hein 
ing received some supplementary compensation such as bonus, insurance, proht$ 

or other payments. ‘ doing | 


‘ This factual account will be of interest to personnel managers (and those ying 
similar jobs under the 77 other different titles) who have much opportunity for st pdi- 


ar t ) ppc A co! 
conditions of employees and comparatively little chance of comparing their ow? os 
tions with those of their colleagues. WINIFRED RA 


233 "| p 

H, hdwriting Analysts as a Psychodiagnostic Tool, By ULRICH sONNEMANN. Londo 
Allen and Unwin, 1953. Pp. x + 276. Price 355. dly 

e 


The manner in which this book is written obtrudes itself so forcefully and sustain a 
on its reader that he has great difficulty in working through to the fatter. b "argon 
pity, for he gains the impression, as he thrusts his way through the jungle o Fating 
and turgidity, that Handwriting Analysis probably contains much that is illumi 
and supplies many of the answers to queries raised by the uninitiated. 38); 


For example, in the chapter entitled “ The Interpretative Synopsis " we find (Ps fned 
“Since all well-integrated states of personality structure can aphologically be ious 
as states of an approximate consistency of the expressive profile throughout the 
layers of the structure, the more subliminal ones among the disintegrative con ay 
while tending to ESI a more immediate visual grasp, would still show up by Vos 
an inconsistent distribution of emphases on either contraction or release within iter 
areas of rating allowing of the appearance of impulses tending to escape the v 
conscious control both in terms of his self-perception and volitional processes. . tea 

Such passages are liable to irritate the reader in much the same way as he is irrita d 
when receiving an evidently interesting letter, written in an illegible hand. A E 
example (p. 36): “A handwriting will be called the better integrated in a rhyth! it 
sense the more the element of repetitiousness of the contraction-release phases Is $ 
regardless of the strength of the contractions, appears as the product of a spontane m 
flow of the impulses of movement, and the more the elements of fluctuation iP. 
regardless of the scope of the fluctuation, show gradual rather than abrupt changes- JE 
determine the degree of regularity even y er us es ERG from the general analy 
of the contraction-release cycles made UR d rr af Ea is paragraph.” This passa 
occurs near the beginning of de oe hen Da PS EE stressing the importan 
of treating handwriting as a whole. P. pler rules proves, in 


context, extraordinarily frustrating. 


is 


| 
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that is rewarding. He should finish 


The persi 
persistent reader will, however, find much 
Sonnemann’s technique and of the 


€ boo] i 
Rum UM a reasonably clear conception of Dr 
rences between it and alternative methods, of which he is critical. These 


Others į 

pu eue at one extreme, the “intuitive and impressionistic z approach which 

possible Sie Not involve any systematic controls, is subjectivistic to a degree of 

is found th ariness; it is, therefore, to say the least, unreliable”. At the other extreme 
c exclusively statistical approach, which Dr Sonnemann deprecates as 


t 


atomistic, 
€ emphasises : A Sdi x 
SIC panes throughout, the interdependence of the various criteria, the impor- 

amining any given sample of handwriting as a whole whilst yet studying 


Meticu 
lously the separate factors, without any one of which the sum total would be 
Gestalt principles : the whole being 


mic figure-ground relation- 


tanc 


alter, 5 

i mee is repeatedly reminded of the basic Gt 

Ship; the om; and more than, the sum of its parts; its dyna r ation 

cing both goodness’ and 'poorness of certain gestalten, the graphological criteria 
internal and external, both intuitive and logically analysable. 


hi NE 
is last point links with a somewhat disturbing feature of the book : the frequent 
as though they were similar 


JUxtaposis: 
osition of value judgments with factual judgments, 
p. 146) we find: ". .. these 


In kj 
nd. For example, in “ Twelve Lines from Joan" (p. 
and the reason for this is not only 


between them are formed with intelligent 
ndness seems to attain a particularly high 
the stroke itself seems to adapt itself to 


Variati 

ie aes seem to lead to any A clashes ze 

Braciousnese ining movements ' negotiating 
Bree of 55 and that their freely flowing rou 
their c background involvement, but that 
b i Onflicts . . , its doughiness never has the quality of ‘ formless’ sensual indulgence 
Most p Seistently modulated, consistently * plastic "weaving, as. it does, even the 
Ighter eae pressure impulses into an imaginatively enlivened tissue of darker and 
~involyį ades which intricately, almost playfully, seem to interact with the background 
ing formal qualities of this handwriting”. And again : “The quantitative 
the speed is good without being 


Xtenc: 
nsi 2 
On of the movements is well-measured . . - 3 i 

freely interwoven with technical 


hurrie 
“pla 
«ere is a marked tendency to 


U| » zn 2 
of Pper [zqneF with “ spiritual R 


d.” Thus ethical and aesthetic judgments are 


o to equate the figurative with 
“ economy ” [of note-paper, 
is less exceptionable; morcov: 
term ‘big’ and ‘important’ are interchangeable 
"gn $, as are ‘small’ and * negligible ', and such expressions as greatness and 
jandeur" in their figurative usages * magnanimity ya * grand gesture’, a. narrow’ 
=d, all betray the same general complex of associations. Size, therefore, is grapho- 

f the person’s spontaneous self-estimate, of his feeling of 


o; 
Se nu taken as a measure o 
Mportance. . . .” ARA : 

Bra, he onnemann does not ignore some of the n. general objections raised to 
in ology. He considers, for instance, the question o national and cultural influences 
th Orming individual handwriting. In his opinion it 1s desirable though not essential 

at the graphologist should be informed of the writer's original national school 
ern, hig SERT S ckground and specific type as well as total level of education”. He 
op 2ts out that the graphologist should not only be acquainted with the “ ‘collective’ 
5 Aracteristics of national and supernational handwriting patterns . - . but should under- 

and [them] in their psychological connections with trends of the culture”, Other 
ticis, aJ ia End alleged freedom of writers to produce whatever handwriting 
Mey choose and the extreme ea uu by some for their writing, he convinc- 
* TREE Smiths grounds ee the handwriting qualities with most significance are 


Obvious to the untat A 1 n 
sis contains a great many illustrations of sample handwriting— 


Ha 28 1j 
ndwriting Analy: : 
the normal sc the abnormal, of the eminent and the obscure. These examples, with 
tir accompan ying comments, form perhaps the most interesting pages in the book. 
A. W. HEIM 


the literal; for instance, 
of space] with economy 
er, it is stated quite 


Sa. 
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The Conception of Disease: its History, its Versions and its Nature. By WALTHER RIESE. 
New York : Philosophical Library, 1953. Pp. 120. Price $3.75. 


The title of this book is self-explanatory. The author is concerned with a philosophic 
analysis of the various conceptions of disease, for example, the Stoic, the Cosmologi 
the Physiologic, the Ontologic. The main thesis is that these conceptions do not a 
just once but, in history, are omni-present, and that in successive stages of diee oi 
one conception arises with greater power. The moral follows that, at any one pon i 
time, those who are concerned with treating disease should pause to examine the deep! 
implications in the practice of their profession. s his in 

The appeal of the book will, though not necessarily should, be limited. T! ae 
many ways is regrettable, for what the author has to say he says directly. The ae 
ment of the subject is, however, a condensed one. What is after all a slim Mss 
contains sixteen very short chapters. For example, the chapter, The Psychologic then 
ception of Disease, is little more than three pages in length. Such a presentation most 
Presupposes in the reader a familiarity with modes of philosophic thought which 
professional men, through lack of time, inclination or training, have not acqui 

v. W. 


Outline of Executive Development. Compiled by ree stocxrorp, Bulletin Number 2 
Pasadena : California Institute of Technology, 1953. Pp. vi+46. Price Sai from 
A quite cursory inspection of management publications both in this country an ntra 
the United States is sufficient to show that ‘ executive development’ is one of the es) 
topics of current interest. A slightly less cursory inspection will shosv that the mean 
of the published work tends to be platitudinous, Scrappy, speculative rather table 
empirical, and that it is on the whole pretty unhelpful. There is at least one no! 
exception to this general rule, but this is not it. dias? 
The word ‘outline’ in the title is significant; the material presented was E D 
basis for discussion at a conference on executive development, and this is rea Mrs 
conference leader's outline’. Those who know the jargon will realise that this uo 
a list of lists—leavened with an occasional statistic or two—and rounded out uable 
some fine-sounding definitions. No doubt the conference was stimulating and MS put 
to the participants, but this record of their deliberations seems to be an n is f 
a girdle round the whole of administrative theory in 46 pages, and as such it les 0 
course, doomed to failure. The headings in the lists range from ‘Basic prine trol 
organisation '—i.e., authority and responsibility, unity of command, span o ci Ab of 
€tc.—to ‘Mendelian laws of dominance and recessiveness’ ; from ‘ Primary EU ta 
value in the area of psycho-social development of the individual ' to ‘Impact Sible 
laws on executive salaries '. It would be unfair to suggest that there is no discer! 


d AE 
thread of logical continuity in the series of headings, but the thread is remarkably 


ravelled. Some ‘harsh things are said—in the course of one of the lists—about irg 
danger of specialisation in education, and this series of lists seems to be a pretty There 
example of the incoherent, inconsistent consequence of narrow specialism E pilo- 
are economists’ lists, psychologists lists, population statisticians’ lists political pi 
sophers' lists, and Er managers lists. The result is diffuseness, repetitive 
i sistency and ‘lack of closure’. A 
Where thie outline breaks away from the attempt to regard the phrase “exerts 
development’ as a catch-all for “any ideas about any.sort of administrative prob E 
and gets down to the question of dit tci, selection, training, appraisal, Prajan 
tion, and compensation of administrators or Veit you prefer the Ameri F 
term), it lists with reasonable clarity a number of suggestions drawn from the cur! 
—but largely untested— practice of pope ees j* NW. 
There are a few howlers; for example, » rincipal Characteristics of Rang" 
» listed as ‘1. Validity 2. Reliability’, when as every social science undergradu f 
are rincipal characteristics of ratings are (1) dubious validity (2) considerab 
pow: ae B t this sort of thing has a naive charm, T| > 
unreliability. Bu ing to conjure up mental pictures of th 
self roo in attempting 


, 


he reader can entertain d 
€ participants at the conference 


oe 
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forte are the pleasing group of characters who have such a marked talent for stating 
ide obvious in well-rounded phrases. There are the characters who have the single 
ée fixe and who are determined to get it listed somewhere. There are, too, the quiet 
pe who enter the discussion rarely, but when they do there is a flash of insight, the 
B rt of a stimulating series of reflections which produce, in this reviewer at any rate, 
n almost irresistible desire to hew out an experimental design to test their conjectures. 
E who are dissatisfied with the quality of the articles in journals and who are 
tale Ing for a clear and comprehensive exposition of methods of developing executive 
nt with an abundance of examples should read The Growth and Development of 
AeCutives by Myles L. Mace (Harvard : 1950, price $3.25). 
g hose who have read Mace’s book and the American Management Association’s 
a ndbook The Development of Executive Talent (reviewed in this journal, 1953, 27, 1) 
ight read this ‘Outline’ with profit. Post-graduate students in the social sciences 


0 . n . "n 
°Xing for a thesis topic might find some interesting research propositions here. 

lik ose who start their reading on ' executive development ' with this publication are 
ey k’ and pursue the matter no further. 


to decide that it is just another ' gimmic 
JOHN D. HANDYSIDE 


, 
E / 
J ehologica Glossary. By D. C. FRASER. Cambridge: Heffer, 1954. Pp. vi + 40. 
Price 3s. 6d. ; 
0) his short series of. notes was originally produced to assist adult extra-mural students 
f me chology of the University of Cambridge. The intention was to provide something 
ps re than dictionary definitions of some of the terms most frequently encountered in 
i tp cPologica] discussion, to assist students to benefit from their text books and lectures. 
expl book has some two dozen headings, each being afforded a pi systematic 
com ation, some being illustrated with examples and enlivened by the mi dly partisan 


ments of the author. 

inter choice of topics appears to have been based largely 
iy i “Sts, which are very much in the field of learning theory- 

dug ition, skill, stress with the addition of a few topics which could hardly be ex- 
dig ed from i glossary intended for laymen—intelligence tests, psychoanalysis, and the 
bog hee between psychology and psychiatry. As a guide for the adult student the 
skil may be commended for its lucid treatment of several important concepts in the 
l and learning areas, but the discussion of psychometrics 1s irritatingly and unfairly 
nising, and some adult educationists may view with alarm the apparently circum- 


0j 
Serj 
bed Syllabus envisaged by the author. JOHN D. HANDYSIDE 


on the author's personal 
ry—conditioning, fatigue, 


*» 
sonality Tests and Assessments. By PHILIP E. VERNON. London: Methuen, 1953. 
P. xi 4-220. Price 185. y v 4 dion, and of hi 
ere i markable display of Professor Vernon s eru > 1s 
le i i yet another fe facts and opinions with exceptional verbal economy. This 
Atese presenting of occupational psychologists 


: i i in the libraries 
b.e book will very quickly take its place in the lit : 3 st: 
aide its predecessors, The Measurement of Abilities, The Structure of Human Abili- 


d on in the British Forces (which Dr Vernon wrote jointl 
NR : Jection in : y 
wii and Personnel Se nee it will prove as useful to the non- sychologist as to the 
f its conciseness may make it hard for him to understand 


*thoq;. the T i 
iad P E ferences to literature published only a few months before the book 
e duction gives a survey of relevant theory, with special comments on 


itelp ee intro 
actor analysis and type-psychologies. The reader who tackles it seriously will haye to 
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do a good deal of further study, if he is to derive full benefit from Dr Vernon's pr 
summaries and comments; but that is what he is meant to do, and he will find the tas 
a rewarding one. In the next chapter the author discusses interviewing, and althoug 
it may be questioned whether he is wise to talk and generalise about the validity 2” 
reliability of something called ‘ the interview *, it is clear that all the material gather 
together in the chapter is very important. Then comes a chapter on physical sign E 
personality, inevitably thinner than the first two, and rather of the nature of 4 Pe 
pause, much needed before the three that follow, on expressive movements, pU. 
behaviour and cognitive tests, and miniature and real-life situations. Next are chap 
on ratings and judgments of personality, self-ratings and personality questions 
and the measurement of attitudes and interests, followed by a lively chapter 
protection techniques. i 
flings 


In his final chapter, called Conclusions and Future Developments, Dr Vernon rhod 
out research topics in rich miscellany. As he truly remarks, “ There is scarcely a Mo ij 
either praised or condemned in this book which could not be clarified by further inve ' 
gation. Results are so variable in the personality field that the repetition, exten 
and interlocking of previous researches would be more useful than the continued ie 
struction of more or less novel tests ". It is probably true to say that no book publis d 


E j i: 2 nne 
in this country in recent years shows more convincingly than his the need for plasa 
advance along these lines. ATEM 

By 


Orientation et sélection professionelles par l'examen psychologique, du caractere. 
FRANZISKA BAUMGARTEN, Paris: Dunod, 1953. Pp. 192. 750 French francs. 


The author's main purpose is to propose a new technique for measuring ¢ ry 
traits in vocational guidance. After a short introductory chapter on the D. in 
character examination, she goes on to discuss in greater detail the main difficu s of 
character testing. In some painstaking chapters she expounds some princip Fades 
character testing anc testing methodology. She concludes that character and apan of 
represent different aspects of personality as a whole and both are equally impos wing 
vocational success. In assessing the whole personality the author proposes the fo Y à 
procedure : (1) special tests for character and interests; (2) aptitude; tests to ation 
new standardized characterological scoring method is applied; and (3) BA amet? 
during the test situation. The special tests for character and interests are 114 boo 
“book catalogue test’, the ‘ proverb test” and a ‘vocational interest test’. The ubject 
catalogue test’ is a list of 430 titles of books of general interest from which the $ suse 
is to select the ro which interest him most. The ' proverb test’ is intended to M¢ nich 
attitude towards work and consists of a list of 190 proverbs and statements from W the 
the 1o favourites are to be chosen. The ‘ vocational interests test’ works in muc" eat 
same way as thé ‘ book catalogue test’. The three tests are described minutely in Pity 
detail. The aptitude test set is intended to measure manual ability and dext ord 
visualization, judgment, and what the author calls social sense. Twenty case Ico 
are presented comparing evaluations by employer and psychologist. m 

The book is of very great interest because 1t considers one of the leading ques the 
in psychological vocational guidance. However, the value of the book is limited i for 
total lack ar scientific validation of the method or the tests. No evidence is offere? ie 
the worthwhileness of the ‘new’ characterological classification, It is truc that 5° 
case records are presented, but the small number of cases involved, the question? ie 
evaluation of the results and the questionable criterion allow no valid conclusion t° d 
drawn. Furthermore, it seems as if the author hag failed to consult most of the po 
siderable British; American and sendhe mud m of her subject; the, E^ 
references are almost exclusively Swiss, ese HER iin, Until the traditio? 
methods of scientific experimentation T. cen PRA at Character examination 4 
ology proposed by the aut TO seful fe 3 cooked upon as interest 
hich might or might not be use: Or practica] Purposes. » 

SIGVARD RUBENOW!™ 


testing method 
recommendations W. 


char: act À 


.. 


Table ; BOOK REVIEWS 123 

5 : 

P oid Testers. By A. G. ARBOUS. Johannesburg: National Institute for 
1952. esearch, South African Council for Scientific and Industrial Research, 


Th 

d E ought to be welcomed by every s 
heir use: ar are extremely well produced; they have a 
Same kind a they contain more information than any o 
SER at have appeared hitherto. 
concerned o qnm theory behind them does not involve any new principle. It is 
âre both sel iefly with the determination of the proportion of the total population who 
res on t ected and successful, given a particular validity coefficient, and the cutting 
Y the re ee and on the test battery. The required proportion can be obtained 
uble integration of the bivariate analogue of the normal distribution, this 


Work h 

Te set Rie already been tabulated by Pearson. These basic bivariate probabilities 

tr y Arbous in intervals of .5g- of the test and .1g- of the criterion (or by 
f the test). In addition, these tables 


ANsposies 
Con, Position ; ‘So of the criterion and .rg © 
Select the proportion of the total population 


erious worker in the field of personnel 
complete explanatory text on 
ther probability tables of the 


e test. 
t failures Á f the total population who are both selected 
he Propor: 2 the proportion of the total population who are both rejected and failures, 
Portion of tion of the total population who are both rejected and successes, the pro- 
Mishits A selectees who are failures, the proportion of the total population who are 
test Batt nd the efficiency indices of the test battery determined by the gain which the 
St on in increasing the percentage of 
for giv also obtain the probability of success 
ine Ven class interval of the test battery. 
PS Positi i ised by using the same table for 
Us Ve and negative value of a particular cutting score on the criterion. It 1s con- 
owever, to find that the scale of test scores presented in the first column goes 
le the scale presented in the 
rst column. This, however, 
avoided by the reader who studies 


tbl : Coefficient may have an extrem 
Cue This will arise w i 
$ MS score on the test very low. In such a c Se See validi k ‘ 
Aye Confidence in his test battery OF in his coefficient of va idity orgin the practical 
is selection procedure. He may very often find greater satisfaction in reflecting 
leg arbitrary way in which the cutting score on the criterion was chosen. This may 
y, Pim to doubt the reality of the corresponding index of efficiency which to a great 
epen ing score. È 7 
Uses everthelnes ea "s elector knows what he is doing, these tables may be very 
of in COEM the time of computation, and thus facilitating the quantification 
the B o that extent they are definitely worth having. The 
lded to the stock of manuals in the 


te Ae selecti 

Xy Selection procedure- 
i 

Oss Wer RE that they" should 2 ut | ha 

i *Ssion of every selector» unless, of course, the se ector happens to be a person who 
oy y. Without any, statisics- OLGIERD POREBSKI 


3 "5 all the answers 

Soci) Scottish Mental Survey. B 
Drs the 1947 56 il Survey. By THE SCOTTISH COUNCIL FOR 
eee oh cmo. London: University of London Press, 1953. Pp. 
Xxiii + 356. price 10% 

ik or] mental survey (1947) of all rx year old children in Scotland, several 


Mg of sociological jnformation were collected on a 10 per cent. sample, namely, 7,380 
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that the results are 
whether the absence 


thers, 
pn 


correlate 
dicated 


1 a 
by the fact that just over half the sample lives in homes with two or more persons 2 
room. Though overcrowding is strongly associated (negatively) with physique ples l 
intelligence, there is nothing to prove that the relationship is causal. Other vali | 


; here 
scores for these occupational classes range, as usual, from about IQ 114 to 95; and t | 


ingly little relation to intelligence, perhaps because the areas were too mixed. (Ped 
ably it would have been too invidious to publish the differences between Glasgow vehi 
other cities, or between different parts of cities or different counties.) Du e 
migrants 7o cities and towns average 4 IQ points higher than migrants from, ki rally 
difference in mean is reversed for migrants to and from ‘ Other Areas’. This natu ural 
suggests that rural zreas are being drained of their brightest stock; yet the overall Y 

mean is so far very little lower than the urban, and its physique is superior. 


d 
The volume includes also a study of the 525 pairs of twins in the total samp 


le, 22 


5, 
: ; T A oup? 
brings out, rather more clearly than much previous work with less repzesentative EP js 


z y SMS UEM Rl et s: i 
their low survival rate and their inferior intelligence—a mean of 95; this inferior ict 
not attributable to increased family size. A further volume on the educational p 
tions of the survey will be awaited with considerable interest. p, E. V 


UHRBROCK. New York: American Management Association, 1953. Pp. 31 
$1.25. o elect 
The purpose of this pamphlet is to help industrial and commercial firms to © art 
their graduate management trainees. The author is the head of the Research Dephe 

ment, Industrial Relations Division, of The Procter and Gamble Company, USA. 
pamphlet is in two parts. The first is about campus interviewing of all R app 
for jobs, and the second is about the more intensive interviewing at the comp! 
premises of those considered to be serious candidates, The first part has a helpful ra A 
scale, a check-list and a detailed question-and-answer example of a short inter Yio, 
The emphasis throughout is on the interviewer being aware of what he is trying t° cys 
on not wasting time, on exploring, although sketchily, the candidate’s personal histo! sf 
his achievements and preferences. Dr Uhrbrock recommends that the second stag® $ 
interviewing at the company's premises should be carried out by four or fiye mem P 
of the company’s staff who each take an area and work at it rather intensively (E 
areas of vocational interests, of social and community ares, of ambitions). iM 
however, is little more than a suggestion as it takes up only two Pages of the pamph | 

d 


lyin£ 
nj ; 


oe H D d 
Recruiting the College Graduate: A Guide for Company Interviewers. By RIGHT ict 
ting 


I invited opinions from two men who spend a lot is time in interviewing 
candidates for graduate management-traineeships. They both thought the pamph! 
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useful—. 
- enough one of them had difficulty in ridding his mind of the idea of the 
terviewer lying down on the grass with the candidate. I can imagine all 


com H B 2 
E ae and particularly beginners, 
à pity TN there is plenty of sound advice and the tone is on the whole sensible. It is 

it is marred by the suggestion that the candidate's energy can be assessed by 


Observj 
ving whether he slouches in the chair. Most of us would prefer N. A. B. Wilson's 
161-179). And I don't much 


treatm, AE S 
like poo. ns topic in Occupational Psychology (xix, 
rbrock's quoting with obvious approval Emil Ludwig's view that “ the tell- 


tale 
Sympton i PE z : 
ptoms of sincerity is a man's face, not his words”. DENIS MCMAHON 


getting something of value from this 


Grou E 
P Leadership. By G. WESTERLUND. Stockholm : Nordisk Rotogravyrs 1952- Pp. 


T Price 16 Swedish Crowns. 
Bi € sub-title of this book, which was the author's thesis for a doctor’s degree, is 
ervision and with group leaders. 


Chaviouy ; 

The ul in a work situation with functional sup 

“Worker fee type of supervision is not common in England. It may result in a given 

aspects of he supervised ’ by several persons, different supervisors controlling different 
i the work. This was the situation that Westerlund found when he was invited 


0 investi 
st = f 
igate the Stockholm long-distance telephone exchange. 
bes the background in considerable detail and with 


Some of this background information is 


he : 
carly part of the book descri 
For example, the annual absentee rate of 


abun, ? 
NES ue diagrams, tables and pictures. 
“male tel g as to be almost unbelievable. : à 
Labo, ephone operators rose from twenty-five days in 1940 to fifty-two in 1950. 

were reluctant to.accept promotion and respon- 
f the unsatisfactory nature of the lines of auth- 
c of a number of possible changes. 
nation and discussion 


ntal change took place. 
tuation is described and is a model. In 
nditions that must make others envious 
1 exact information about the telephone 
mer onde h raken for operators to respond to customers’ calls, 

ent end information. The way in v n was fed into the experi- 
csi was related to other information was not good fortune but good experimental 
of a All the objective information was rela -mation obtained by interviews 
Merent types. The results of the experiment are set out at some length, each 


Spec x 
t of the original working hypothesis being set ag. 
© outcome of the investigation must be regarded a 


" ur a 
turnover was high and operators 


ty. 

oity | The management was aware o 
Ther 
With 


5 
Me res E F 
of hi. spects Westerlund found operational cor 


Ope, 
Tators? à 
ET ts’ load of work, the time ta 


ainst the appropriate findings. 

s highly satisfactory. Manage- 

erimental supervisory arrangement should be adopted in 
gations should be carried out elsewhere, 


e] 
a nt agreed that the exp 
supervisors would be carefully 


top; 
and Priate departments, t 


tha h 
S at s 
Xamineg the problem of selec 


hat further investiga 
d training of 


tion an 
ost important part of this book. The 


he mi ; 
hich the problem was examined, and the 


successes are not t 
n important contribution to the literature 


t these * operational 3 : n 

© methodical and painstaking way in Ww 
arried out, make it a 

nal psychology- 

for being grateful to Westerlund. He devotes one 


previous research on ! 


u 
n 


er; 
of c Ment planned and c 


eld research in occupatio 


rcason A i 
ndustrial leadership and super- 


ere is an additional. 
HARRY G. MAULE 


vilual 
tsion, 


le chapter to à review of 


pudy of Industrial Relations. By J. HENRY RICHARDSON. London : 


1 Allen and Unwin, 1954: pep: 442. Price 305. 

rofes < eion HO 1s Montagu Burton Professor of Industrial Relati i 

t essor Richar , Š 3 à 2 ial Relations in 

3 Universite Leeds, has investigated industrial relations personally over an un- 
e of countries, and his attempt at a comprehensive survey of 


5 
ip lly extensive rang MESI : r 
Janned mainly as an introduction, also to help define the subject 


dn ^ 
Introduction to the S 


Ustrial relations 15 P 
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General principles and problems are the ‘essentials’, and descriptive details are to be 
avoided. j 

Into this four-fold framework—relations at the work-place, collective relations, the 
functions of the State, and international aspects—a great mass of material is compis 
and ordered. There does not seem much that is new in this material, but on the 0 h 
hand it is difficult to find institutional or technical developments of any generality g 
importance to which there is not at least some reference. j jal 

Professor Richardson's performance merits respect. As he recognises, indue , 
relations 1s a meeting place of many disciplines, e.g., economics, psychology, sot e 
law, history, and politics. To attempt to gather the material under one roof eve) of 
an introduction is worthwhile, but is also very difficult. There is considerable T 
losing the force of the original data. For example, economists will probably judge vith 
not enough emphasis has been given to productivity and its relation to real wage fict 
the promise that this holds for outgrowing important grounds of industrial con 


xo da TE 
Psychologists will find inadequate emphasis on informal groupings, leadership, climate 


; . ^ ists. 
expectation, and habit as determinants of human relations in industry. Sociolog! 


E . H . H 1 an 
will require more emphasis on the enormous and increasing complexity of "i mass 
o: 


society and the insecurity that follows for individuais and classes. The effects sup 
production and technical changes on skill and satisfaction in work have strongly hl 
ported claims to importance. Many will judge that the unconscious and emo jon- 
elements of many attitudes and relations in industry are not given sufficient attento 
There is considerable risk also of losing the full benefit of comparative study. js dis; 
centration on gencral principles amid such copious material almost imposes C s 
advantage. For example, to one who has worked under the Australian syste". 
compulsory arbitration, the treatment in chapter 24 seems hardly critical enoug ander 
trend away from conciliation and “ the growth of legalism at the expense g jations 
standing” go far from the responsible and constructive approach to industrial d Ee ; 
which Professor Richardson rightly desires to foster. Again, labour relatio utes 
Scandinavia are mentioned only briefly, although time lost from industrial dispu 
there is now very low, and the highly centralised processes of collective bargain Ed to 
mediation provide instructive comparisons. The interesting approach in Holla 
wage regulation through job evaluation is not mentioned. a, hasis 
In this book the term ‘industrial relations’ is used in several ways. The ent ast 
is on ‘human relations in the processes of production’ ; ‘ industrial relations is ally t 
of living together for purposes of production ' ; but the term is extended uncriticn i n 
cover relations between trade unions and employers’ associations very far fro nage! 
workplace. The union secretary facing rebellious members and the personnel ma stria 
who sees a careful human relations programme frustrated from afar by inda f 
conflict become aware of discontinuity and distance between these areas or leve d 
relations, and it seems important to make this clear. Again, ' the fundamental purp st 
of industrial relations is . . . securing harmonious working relations . . .' seems 4 4 
circular. It is the study of industrial relations that can be so applied. Apart fom 
possibility of confusing the reader seeking introduction, the terminology perhaps a the 
major problems. What are these relations? What are the discontinuities as well satan 
connections between human relations and collective relations? How does policy 
action through institutions or governments affect human relations in a factory? . the 
To sum up, the book seems stronger at institutiondi and societal levels than in ful 
area of human relations which it was planned to emphasise. There is much use 
material, but the difficulty of bringing it together in somewhat eclectic relator 
general principles is evident. E. P, KELS 


The Uses and Abuses of Psychology. By n. y. xyseNcK.. London: Pelican Books, 1953’ 
PERRA Dd jews in the psychological field these days tends to come across quit 
Vv. s: 
et Se senak work. As time goes on there mingles with admiration of 5° 
a lot o 
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industr : , 3 a 

Rures pass an feeling that one is watching the parade of a stage army. Familiar 

very difficult to opu sometimes with beards and sometimes without, until it becomes 

Shadows. Whee how many men are really involved. But they are men and not 
á Vi j S k: H E T 5 

about its solidity. er may be the size of Dr Eysenck's contribution, there is no doubt 

. 1€ pres a 

topics di m volume may best be described a 

Cal wit to 5s Interest. One or two may perhaps have been included because they 

p rat ouy E $ upon which Dr Eysenck holds strong views. The essays are classified 
5 ain headings: Intelligence Testing, Vocational Psychology, Abnormal 


C haviouy. 
Our, and Social Attitudes. 


s a series of essays upon psychological 


e testing is remark- 
o illustrate primary 


Ithi Nes 
ably n the limits of space available the treatment of intelligenc 
ht well replace the 


Cear a 4 : 2 
ental a Ta comprehensive. The inclusion of actual test items t 
cha ities should be very helpful, and the whole section mig 


ter on ; 
f The ene in most introductory text books. 
c section is less satisfactory. After a shrewd appraisal of the difficulties 


In: 
rather M vho would give vocational guidance, Dr Eysenck goes on to describe, in 
s ds, iei way, student selection, and the kind of things done at Civil Service 
i8 short ae, the topics of work, productivity, and motivation are dealt with in a 
m © psycho] apter, mainly by reference to a few writers whose contribution has passed 
rely be ogical history. It was perhaps unwise to introduce such important matters 

Cause a book on the uses of psychology might be expected to mention them. 

mainly on the Kinsey reports, is followed 

Í objections to current psychotherapy 


D the th; 
by h third section an introductory essay» 
e should be read 


ree į ECHO S i 
an In which Dr Eysenck develops his sceptica 


e ; p B 
Y theories behind it. Therc is no doubt that what he says here sh 
been exposed to 2 speculative clinical approach. 


Dr Eysenck seems occasionally like one who 


ea: 
E ordinary man who has so long 
ller on the grounds that he did not 


Stepe: 
ref es imn here can be carried too far. 
Nea t Seats the reports of a returned trave 
to he a olite with him on his voyages. 1 a 2 * 
one’s ver section on national stereotypes, anti-scmiUstm, Gallup Polls, and politics, 
Teen TY well with such complicated topics. Some of the * managerial * ideas which 
her alarming but Dr Eysenck qualifies 


into the chapter on politics may look rat 
tend them to be taken too seriously. 
book which makes some telling points with 
a wide public, and the 


J. DREVER 


them 
ll papel znd'no doubt does not in 
“larity n all, this is a lively, provocative 
Mies, and humour. It will represent applied psychology to 

T for one is quite happy t be so represented. 
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Attitudes to Work 


By L. S. HEARNSHAW 


This is Professor Hearnshaw's Chairman's Address to the 
Industrial Section of the British Psychological Society. It was 
delivered in London on 14 January, 1954. 


N $ t : 
Re cent contribution to Talcott Parsons’ book, Towards a Theory of 
cial Action, Tolman (1952) suggested that a principal weakness of 


f Contemporary psychology was our lack of knowledge of what he called 


the har: $ UE 3 
i belief-value matrix or matrices’. It is this lack, wrote Tolman, which 


| wil" Of the reasons why psychology today is so frustrating, as I suppose we 
Pychor agree it is. “All the so-called dynamic problems of personality 
Of soci, 1B) .. . as well as the problems of the maintenance or disintegration 
of the al systems and of cultures will be illuminated by the general concept 
of T elief-value matrix." This statement of Tolman’s is one ofa number 
ME — Mace’s (1953) presidential address to the British Psychological 
the Y Was another—that this question of value may be moving towards 


Centre of c ical picture. As soon as psychologists have be- 
Y € of the psychological pictu psy g 
à Tee ites d lace in the world of fact and not only 


MMe con: 
in qe COMVinced that values have a p ct and not 
by ee eads of philosophers, and that they are capable of being investigated 

ances to their study will have been over- 


Cop "Ipirical means, the main resist 
the a and one of the chief regulator , 
am. ica 5 

ets psychological ik has suggested would follow this 


the i SEQ i Ima 
“a he illumination which Te ecology would share; and indeed the 
0 


Oprr 1 ial psyc 
he ndustria ; " 
n nt, no doubt i F dus that have been carried out among 
inq, "8 number of attitude survey: p : 
x Ustri s ar is a recognition that this arca of psychology 
is; trial workers since the war 1$ ) AU 

l f attitudes merges necessarily into 


th dustri ‘ ant. For the study 0. : jaa 
D itudy oe Per The difficulties confronting the psychologist in these 


3 discouraging. In the psychologist 
ta ês are indeed formidable, andleven cis: S By Bl 

ai ire indeed 10) tory situations the evoke often an exas- 
S ed in the precision o£ laboratory y 


s of human behaviour brought within 


—-——————Áü—ÀÀ 


a 1 cision. © jificult not to feel some sympathy. How nice to 
s Nem p with the SU ONES knobs and dials, and 
ty Ave the RE nwooliness of values an EU. es for academic verbalisers 
by °Pe with! Quite nice, D? clon and comforting to the psychologist, 
itt Berets EET vely pursued, a retreat from reality. For our sub- 

Ct rtheless, 1 a and for a scientist even more important 


er 
Matter is not made to OS 
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than precision is a determination to understand and get the measure of P 
subject matter. If values and attitudes are principal regulators of me i. 
conduct, then values and attitudes we must somehow endeavour to under 
stand, or give up the idea of a comprehensive scientific psychology. i 

The difficulties, of course, which confront the psychologist relate not om 
to the tools and techniques of investigation but to his comprehension v 
the scope and nature of the problems themselves. In a paper last va 
Marriott (1953) discussed some of the difficulties in industrial attitude E Ü 
methodology and I do not intend to dilate on them. Nor do I pe 
review in any detail the results of the attitude surveys that have so far B 
carried out. This has recently been done very fully by Viteles (1953) 1 det 
new book Motivation and Morale in Industry. 1 propose rather to cop 
in fairly general terms some aspects of the problem of attitudes to w 
which do not appear to have received as yet a very systematic treatm R 
industrial psychologists, though there is reason for thinking they a" 
fundamental importance. 


I must begin by an apology for considering a topic upon which t 
such as it is, is qualitative and far from precise. I can provide yo 
no neat tables of results significant at the five per cent. level. This do i: 
mean that I am unsympathetic to the insistence on more rigorous ie à 
ology, which is one of the most noticeable and notable developme” ss 
current psychological work. I do suggest, however, that this more i E 
methodology is a goal and not a starting point, and that there is a nsis 
of seriously inhibiting the growth of fruitful new lines of enquiry if hr. cn 
in the early stages on too exacting a standard of precision. In scien 
quiry there are three main stages: firstly, becoming aware of the Pie aoni 
secondly, the formation of hypotheses; and, thirdly, testing and va E hc 
Psychology has for some time been an empirical science, devote cnt 
establishment and accumulation of verified facts; it has much more rec i 


become conscious of the role of theory and hypothesis. But it by no me 


he dat? 
u wit 
es not 


always adequately recognises all that is involved in the first stage of sico a 
enquiry, in becoming aware of the problems. There is a world of differen 
between significant and trivial hypotheses. An hypothesis may be test? 
and formally unexceptionable, but nevertheless scientifically empty., j- 
significance derives from the problem to which it relates. An eye for we 

ficant hypotheses is perhaps the least controllable, but one of the e 

important parts of scientific endcavour, as Beveridge (1950) has show? ; 

his Art of Scientific Investigation. Chance may sometimes play a par m 
the generation of significant hypotheses, bu. more often an imagina 


i ientist hi i are, 
quality in the scientist himself that has not infrequently been comp A 


with dreaming. It is in this early stage of scientific investigation that qu di 


tative observations may be of more value than aae measures, whi 
may easily miscarry for the simple reason that the hypothesis they 7 

„signed to test may have no systematic Importance. Perhaps it is beca 7 
oi in their fashionable hurry to worship at the shrine of cx? 


sycho hown some tendency impatiently to brapa the pri? 


methodology have s 


| 


| 
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observational and reflective stages of scientific enquiry that the most sug- 
S6stive observations on attitudes to work have come not from industrial 
Psychologists—with the exception possibly of Mace, who is a man of many 
parts—but from an economist, like Zweig, an historian, like Carr, a philo- 
pee. like Salmon, or from the mainly amateur members of productivity 

ms, 

For on the whole the studies carried out by industrial psychologists them- 
Selves in the field of industrial attitudes have been restricted in their frames 
9: reference, They have been concerned, broadly speaking, with three main 


| topics, Firstly, there have been studies, numerous studies, of attitudes to 


Specific features of the industrial environment, to wages and wage systems, 
‘curity, status, supervision, working conditions, unions, industrial relations 
ko icies, types of job, and so on. It is these studies that have been sum- 
marised by Viteles (1953) in his recent book with his usual meticulous carc. 
€ latest development is the application of factor analysis to this attitude 
‘ta, for instance by the Survey Research Centre, and the Chicago Employee 
ttitude Research Group. Secondly, there have been comparative studies 
* the sort carried out by Marriott (1951) in this country and by various 
Stoups in U.S.A;, in which different factories have been compared with 
“gard to attitudes, and an attempt made to link differences in attitude to 
Catures of the industrial situation. Thirdly, there have been studies of 
Anges in attitudes resulting from changes in the industrial situation, both 
Planned and unplanned. OF these the best known examples are the Haw- 
Orne (Whitehead, 1938) and Glacier Metal (Jaques, 1951) investigations. 
ttitude studies along these lines have a twofold value. They provide a 
m OWledge of the features within the industrial situation that influence and 
qo dify attitudes, and they provide local knowledge of attitudes to this, 
"tt and the other which is of diagnostic value in troubled industrial con- 
lons and a pointer to management. Their main S. that ua 
i p exclusively, or almost exclusively, with attitudes to specific apana 
Working situation and not with attitudes to work 5 contas x D 

in cr areas of life. They throw little light, therefore, on the vs E 
the * belief-value matrix’ as a whole, and there are reasons for thinking 

i ons. 


th | whole, 
this is | ally crucial questi 
one of the really q ‘ ‘ 
c, Modern technical civilizations work has increasingly become a demar- 
area of life. There is for more and more people a recognisable 
lls AR * working hours’, ‘retirement’, 


an 
i anino i s such as ‘on the job 2 5 F 5 
Na Bu anything that obtains, or has obtained, in a simpler 


Peasant E nomy. The meaningfulness of this demarcation is not 
valida vA jn : E es in defining borderline cases, any more than the 
Un; ated by di É : 

i ity is s 
panes of me ae the countryside. A characteristic feature of work 
is p Cly mark it off 

that it is an activity perform hi i in itself is signifi i i 
€$ to t certain duties (t his word 1n 1 sei 1S signi cant) ina certain 

i carry ou all though not always, to be in certain places at certain 
times sm ue pali recognised in the contract of service, though it 

. s is 
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applies equally to all work, whether or not there is a formal contract, eve? 
to ‘voluntary’ work, and work which one sets oneself, such as writing 2 
book or mowing the lawn. There are, of course, other attributes of wor 
such as the fact that it usually implies activity continued over a period © 
time, perhaps a lifetime, and pursued with some regularity—odd jobs are 
the vanishing point of work—and also the fact that it is commonly inte 
grated into the economic system. Nevertheless the element of obligatio» 
though not a unique characteristic, is perhaps the most important characte 
istic of work. I was glad to see that John Cohen (1953) has stresse f 
importance of defining work in social, cultural and historical rather than 
in merely physical or physiological terms. I do not believe that any theory 
of work which does not recognise its social meaning, and in particular t p 
element of contract and obligation which it implies, is going to pror. 
satisfactory. I also suggest that a theory of work is basic to any industri 
psychology which is to rise above the level of an empirical hotch-potch. 
If this account of work is correct, then two implications follow when s 
turn to the question of attitudes. Firstly, if work is a demarcated area 
life, this area can be evaluated in importance in relation to other areas. the 
individual’s attitude to work will partly depend upon this evaluation. ^it 
rival claims of sport, entertainments, hobbies, sex, crime, religion, sociabil 1 
—I mention them in no particular order—may be so insistent that wor 
is regarded as a wearisome intruder. Secondly, if work implies obligation” 
an individual's attitude to work depends partly on his grasp and his accep 
ance of these obligations, and the qualitative. standards of performant 
which serve as his norms or models. In both these senses attitude to VT 
is a meaningful concept, and the problems that revolve around it af 
maintain, central problems in industrial psychology. on jita 
This truth has, I think, emerged quite plainly from some of the qua fc 
tive studies carried out in recent years by non-psychologists. From a scie M i 
point of view these studies are open to many criticisms. But for reai ort 
have already stated they are a more fruitful starting point than manti outs 
precise researches. There is a role, as Heidbreder (1924) once pointe best 
in baffling situations for ‘ spectator behaviour’. With some unanimity rade 
non-technical studies have pointed to the importance of the role of atti 
to work. ort 
In their comparisons between British and American industry the Ea d 
of the productivity teams, which Graham Hutton (1953) has conva att 
digested in We too can Prosper, make observations on differences We de 
tudes, in philosophy, social outlook and national customs. One lim" 
most obvious facts ”, writes Hutton, “is the psychological factor : the c in, 2 
of opinion, the social environment, the morale of a people ee Age itis) 
Hutton puts it: “The hang-over of traditional, long-standing f the 


7 ; : : 2 (iT 
attitudes on both sides of industry is today the greatest single mans 


average and lower than average level of performance by Britis 


ment and organized labour alike ". Campbell Balfour (1953) ha AU pot 


rightly warned us against accepting these reports as scientific evide 
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if we M ET uo 
NE dem as posing significant questions rather than as providing 
Üliistophe: Sal rs We can learn much from them. 
Eu ea > mon 2 (1953) broadcasts Prospect of Britain had a similarly 
E thar © ad ion. Speaking of British industry he too put forward the 
D Rhod. b xod circumstances, but something in our attitude of mind 
E to srk 2 ; And he traced the historical origins of the British 
o and the persisting influence of the values of an older non- 
« Society. Our main need he considered in Britain today was for 


; po theory of work’. 
Workers SE On 1952b, 1951) in his descriptive studies of British 
A a his book Productivity and Trade Unions brings out the 
Past in "d o erue and their historical basis. The force of habit, the 
TepOsitories e er's mind, traditional standards and ways of life, unions as 
WAU these of collective memories, are predominant and recurring themes. 
simplified accounts are qualitative, impressionistic, and no doubt unduly 

ed. Yet they point to two things with some unanimity, the matrix 


0) 
cu Iter : : 
his ltural values within which attitudes to work are set, and the deep 


tori ; 3 i 
tical roots which these attitudes and values not infrequently possess. 


eel, industrial psychologists have paid little attention to these 
: logical 1 Adam Curle (19492, 1949b), it is true, has written on the socio- 
Ore Beceround to incentives and ‘the need to take into account the 
ba ofound factors which affect social life as a whole’, and has given 
anthropological appraisal of incentives. Norah Davis (1948) in her 


Studi 

sudie: : EY ques 

Bort of attitudes to work among building operatives has referred to the 

-portance of the long history of the building industry and its sense of 
he usual attitude to attitudes has been 


Itural setting or historical roots. It is 
as taken cognisance of the culture 
account of the wider 


a jae But these are exceptions. TI 
Only p W one with no reference to cu 
of t RM that industrial psychology h 
Cultura] factory’; it has still not adequately taken 

al influences on work. 


e LAS s : 
oy. b as W. I. Thomas (1951) for one saw, it Is not until we get outside 


] [9 » 
tion. WD. cultural systems that we e the assumptions, evalua- 
the importance of cross- 


D ; A 

cy A attitudes of our own milieu. Hence 1 
al studies. It can be taken as a general rule that, as Firth (1929) ex- 

fc Ssed iti : RUE £ B 7 E 
tin his book The Primitive Economics of the New Zealand Maort, 

n inestimable degree the 


th. Social setting of all economic life moulds to a 
derable body of 


a econo els Á 
cter of personal activity ". There is indeed a cons! : 
al psychologist on the attitudes and 


b Sal already available to the industri | 
It is perhaps symptomatic of the 


ing Our of workers in other cultures. 
i in this material that not one of the 

een reviewed in Occupational 
Jou, Eo. This is not, of course; a stricture on the illustrious editors of this 
n) cholog; mes of reference of dn 
a Sts ever. een any references 
yp by any SU idt to the Colonial Office 4 frican Labour 
ncy Survey, edited by Northcott (1949). Yet there is much that is 


begin to rcalis 
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illuminating in this report, particularly in its picture of the native worker 
as "a man who has not acquired the habit of disciplined work, to whom 
physical effort is a thing to be avoided, and responsibility a virtue not yet 
inscribed on his role of moral qualities ”. 

In a sense facts like this are well known, and have been known for long 
Marshall (8th edition, 1920) in his Principles of Economics noted that 
savages (as they were still then termed), though ready at times for the most 
arduous exertions, “ were incapable of keeping themselves long to stc? y 
exertion". Baffled Europeans confronted with the problem of obtaining 
work from natives have had recourse to slavery, forced labour, poll taxe 
and other impositions, or have abandoned the attempt and introduce 
Hindus, Chinese, or other peoples whose attitude to work was differen 
The facts have been documented with a wealth of detail in works 
Greaves’ Modern Production among Backward Peoples (1935) and van d 
Horst's Native Labour in South Africa (1942). More recently Marge’ 
Mead’s (1953) UNESCO report Cultural Patterns and Technical Change * 
a good illustration of the way in which cross-cultural material can be US 
to suggest general principles. The report contains many observations je 
attitudes to work. A particularly interesting contrast is chat betwee? i " 
work attitudes of the Spanish Americans of New Mexico and the pi 
dominant Anglo-American attitudes. For the Spanish Americans 
is no moral corruption in being idle or in staying away from one’s J de 
"A worker may stay away from wage work, but may spend the day y 
ing a neighbour's door or helping build a hen house for nothing.” ' T 
young person who seeks an Anglo adjustment not only needs new ski d 
he must also acquire a wholly different set of attitudes of aspiration am 
persistence.” Facts like this, as I have said, are well known- It 1$ 7 i 
systematic implications of the facts that in general seem to have been I5 
Here is a rich mine of material for forging a theory of work that w! l fie 
brace the deeper attitudes to work, and the place of work in thc be F 
value matrix’. We want this material not primarily in order to un erst 
natives, but in order to understand ourselves, in order to create à E is 
theory of work and attitudes to work that will illuminate much tha 
obscure in our own situation and help to reveal the way that attitu es 
work are formed, persist and change. 

Certain broad conclusions seem clearly to emerge from cross- 
studies of this kind and to confirm the qualitative studies previously ith 
tioned. Firstly, attitudes to work are cultural acquisitions bound up, ked 
many features of social organization, economics, and ideology, an into 
to personality structure ; secondly, the roots of these attitudes go | e are 
the historical past ; thirdly, though extremely persistent, such attitu 
not unchangeable. . was 

The connection between attitude to work and social organization og ; 
noted two and a half thousand years ago by the father of anthrop? ere 
Herodotus (c. 427), who observed that different attitudes to wo! theori 
a question not of race, but of government and economy. Recent 


d 


cultural 


like 


“there . 
DEED 
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have stressed the economic factor. Huntington (1928), to take a specific 
example, comments on the influence of rice growing. “ Wherever rice is 
raised not only do standards of living rise, and the qualities of thrift and 
industry increase, but a selection occurs which gradually weeds out those 
who will not work, and who will not submit to authority.” The ideo- 
logical factors accompanying the increased will to work in Western Europe 
at the beginning of the industrial revolution have been described by Sombart, 
cber, Tawney, Tilgher (1931) and others, and are now so familiar that 
they need not be described again. Finally, there is a good deal of clinical 
and psychoanalytic evidence suggesting that personality structure and atti- 
tude to work are closely related, that work is one of several ways of securing 
reassurance against neurotic anxiety, a way agreeable to some, to others 
Profoundly disagreeable. Attitudes to work, then, cannot be understood 
“xcept against the whole background of a culture and the predominant 
Personality structure that goes with it. 
Nor can they be understood without c 
step forward when psychologists recognised that social context was an 
integral factor in the explanation of behaviour. The role of history is just 
’S important, but much less generally recognised even by social psycholo- 
ists. The ‘control from around’, of which Mace (1948) spoke, in his 
P'Rirman's address to the Social Psychology Section of the British Psycho- 
9Bical Society, is only part of the story: there is also * control from behind’, 
Tom * the past in the worker's mind ’, as Zweig put it. History is an essen- 
pe Collaborator and partner among the social sciences. Without history we 
ganot hope to understand those ‘time-scales of attitude change ° of which 
tansfield (198r) has spoken, still less the very nature and meaning of the 
ntitudes with which we find ourselves equipped or confronted. ine 
pe this is obvious. Greaves (1935) has noted cae ue 2 DE. is 
Sime seems to be a complete apathy to self-improvement - eer 
Wing serfdom”, writes Jan Slomka (1941) in his memoirs of a Po P age 
ony 1842-1927, “ got used to working pei A Rs pi por 
wan i ass. . . so he pottered along Jay ay. 
went on xe Bur serfdom Erw) and only then did We 
wi". The ILO Report on Forced cee 9) Co tances of this kind 
Dr "ence on the after-effects of compulsion. Clearly in s 


at P i 7 a ast. 
atti ¿plai | ithout a know edge of t P 
titudes cannot be ex lained W he 
ij lly true of the more subtle and complex 


Situati s true of obvious cases i5 eq dad Ieivime ana 
tons which o in western industria i arn 
ccur in weste a 
o£ Hoh (1953) saw, of ourselves. “The average European om T 1 and 
ai’ UM into.his own day of sociological, page roa at 
fura] * - he time when the Middle Ages cr 
new äl “hangovers? from, say, the time Y. epu 
Yer e asses, and fixed men in groupings of a kar , mr rd 
those į ductivity through uman relat t 
2 ct produce Y i habits 
tudes today aoe is Preserved not only in the memories and B 


history. Psychology made a notable 
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of individuals, but in the traditions, customs and institutions of social | 
groups. Neither industrial psychologist nor industrial sociologist shoul 
ignore this historical dimension. b 
Attitudes, however, though often persistent and stretching back into 
history, are not unchanging or unchangeable. Strong attitudes may slowly 
and imperceptibly erode and decay. New attitudes may emerge in response 
to the challenges of man or nature. The Carnegie report (Wilcocks, 1932 
on the poor whites of South Africa, a document o great psychologic 
interest, vividly illustrates how in unfavourable circumstances a Europa 
group can lose most of its characteristic attitudes to work. Many o a 
customary incentives cease to operate, and the process of re-education r 
prolonged and arduous. Whether in Great Britain attitudes to wor haj 
slowly eroded is difficult to determine scientifically, though anecdotal um 
dence is not hard to come by. Wiles (1951), an Oxford economist, who x 
attempted to compare the will to work in various western countries, TM 
reports suggesting such a decline. Emerson (1856), for instance, who vint ^ 
England in 1847, wrote: “ An Englishman, while he eats and drinks ? | 
more, or not much more than another man, labours three times as md | 
hours in the course of a year as any other European. . . © He works tl 
Everything in England is at a quick pace”. Wiles attempts to chec 
almost universal belief that English workers now work less hard than e d 
western Europeans by obtaining data from international firms with branc i 
in various countries. Although there are difficulties in interpreting t to 
evidence, it all points in the same direction, to suggest that attitudes , 
work have eroded more in this country than elsewhere. This process 2 
all probability has been going on some time, for Arthur Shadwell (1909) 
his intensely interesting study of industrial efficiency in England, Game 
and America in the first decade of the century, made many of the Pa i 
which recent productivity reports have been making again nearly 5? nd 
century later. An understanding of the dynamics of attitude erosion fi. 
attitude change is clearly crucial before effective intervention by pora 
logist, sociologist or administrator, and in spite of the anthropologie 
literature listed by Mead (1953), and the psychological experiments discus is 
in the more recent textbooks of social psychology, our knowledge iP 
field is still exiguous. - in 
The study of attitudes, in the wider sense in which I have been discuss ns 
them, certainly goes beyond industrial psychology as conventionally ^r, 
ceived, and, it would generally be agreed, is a matter in which the co aA his 
tion of various disciplines is essential. But if Graham Hutton is right n 
opinion that ‘the hangover of traditional long-standing British a it 
work’ is the greatest single drag on industrial efficiency in this coun eic 
matters little whether the problem fits within neat boundaries or P. dons | 
becomes a problem that demands investigation. What then is to be 
about it? ] minds 
We cannot do much until we know more. We must clarify our The 
as to the nature of the problems, and acquire more factual knowledge 
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qualitative impressions of productivity reports and the like must be backed 
Up with more precise information. But first, if our efforts are not to be 
Wasted, we must clarify our minds. A general attitude to work is something 
different from the specific attitudes which are commonly investigated in 
attitude surveys. The problem in its simplest terms is the place of work in 
a more comprehensive * belief-value’ system. Judging from the literature 
this problem has received no systematic treatment; it has suffered from the 
Bcneral neglect of values by psychology. 

Attitude to work in this sense must not be confused either with morale 
or with incentives. Morale has been defined (Smith & Weston, 1951) as “an 
attitude of satisfaction with, desire to continue in, and willingness to strive 
for the goals of a particular group or organization ”. The goals of the 
&roup, however, need not embrace a high evaluation of work. Nor is 
attitude to work merely a function of incentives. As soon as we pass beyond 
3€ cfuder biological incentives, incentives become dependent on, and sub- 
Sidiary to, values and the attitudes that derive from values, not vice versa. 

Toss-cultural studies make this last point clear beyond doubt. EM 

Into the problem of attitude to work thus defined three main lines of 
"search suggest themselves, the comparative, the genetic, and the psycho- 
Metric. Probably comparative studies between cultures and between E 
tutions and groups within cultures are the best way of discovering the 


YNamic influences upon which attitudes depend. In these studies the 


1 1 . . " 2 H | 
histor ical dimension should be included. In the genetic idi aingia w " 


às been d lore the genesis of attitudes to wor 

€ know ai ES about dis character structure of the good workman, 
technician or professional man than the character structure of the ToU 
"linqueni; The underworld has had more than its share of psychologica 
attention. Attitudes to work are acquired in the proce of aL ee 

Aat in fact are the formative influences upon wee tu x bus 
Primarily depend? What part do family influences play M I en 
1 Our culture are attitudes to work acquired at school : p: WAS 
of different types of education, or vocational ro i nee a 

tson is introduced to work, of methods of Peer EM x 
Sy jobs? Again, what permanent influence do. "a : Meu aS 
Wk have—military service, for instance, OF P ae ptm ei 
A ques qr diy pets Bru about the 
EO i arn as I ser 
Ena a work as we have ay V Wer. 

i : 1 i studies should be nx - 
d probably right at ng: pe ds POS of the problems. But m 
Dn aad einna A A a articularly these deeper attitudes 
Ph T MUR e T E will be needed. As Tolman 
i i na , m 
iS Polnted ont, E at T 1 eie e dm ud Pe A 
m l . Possibly the op 

E Ey diag vette SURE a commodities, may prove 
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etter measures of their scale of v: 
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No doubt by comparative, genetic and psychometric studies we could 
gradually build up a sizeable volume of reliable data about attitudes to 
work. To what end might this knowledge be used? The kind of technical 
society in which we have come to live and in which perforce we must cone | 
tinue to live, assumes that the bulk of the population possesses a sufficiently 
responsible attitude to work to carry out their jobs with regularity, W! 
competence, and with a certain devotion to duty; that some men at n 
will be sufficiently interested to undergo prolonged and often exacting E 
nical or professional training; that an increasing number will apply to e 
building, maintenance and control of the expensive and often dangerous | 
apparatus of civilization meticulous care and attention; that numerous 
others will devote their services to promoting the health, well-being; e 
enjoyment of the community. To an extent for which there is probably Hs 
justification, we tend to assume that such a responsible attitude to woi i 
for most men in the nature of things, and that a little discipline and'a ite 
modest incentives are enough to make all but a few ne’er-do-wells toe E 
line. We have insufficiently realised the unusualness, and perhaps the Pd 
cariousness, of the kind of attitudes to work upon which our civilizato" 
rests. "That we shall maintain what our ancestors have athieved is by "n 
means certain ; that we shall improve upon it and be able to win t 4 
advances in social welfare which we desire may be impossible unless "n 
deliberately contrive it. Work, not in the sense of physical effort, but WO! 
as a mastery of technique, as control, attention and service is the lynch-p/! 
of modern society» And work in this sense depends even more than oes 
physical labour on the attitude of those who perform it. Attitude to wo f 
then, is fundamental to the very continuance, still more to the progress: © 
society. There is no more important question for the industrial psycholog 
to turn his attention to than the way attitudes to work arise, grow an 2 
transmitted. 
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Satisfaction and Satisfactoriness : | 
Complementary Aspects of Occupational | 
Adjustment | 

By ALASTAIR HERON * | 


Dr Heron is a member of the Medical Research Council's Unit for 
Research in Occupational Adaptation. This paper is an expansion 
of one presented before the Annual Meeting of the Canadian 
Psychological Association, held in Montreal, 4th-5th June, 1954. 


INTRODUCTION f 

N a previous paper (Heron, 1952) a report was made on the development 9 

two criteria; one was of individual productivity, the other measured t 

extent to which an employee was a source of concern to his supervisors. 
Both these criteria were therefore of ‘ satisfactoriness ^ ie., of that aspect ° 
occupational success which represents the viewpoint of the employer. 

The objective of the later work here reported was threefold: first, n 
effect if possible some methodological improvement in the evaluation ° 
satisfaction; second, to ascertain the way in which the previous measure 4 
“supervisory concern’ is related to other measures of satisfactoriness; 42% 
third, to provide a little further evidence concerning the relationship 
between the two čomplementary aspects (Rodger, 1937) of occupation? 
success. The whole enterprise formed part of a long-term follow-up of new 
entrants as bus conductors (without previous experience), concerning whort 
a large quantity of psychological data had been obtained “in their fir 
fortnight of employment. 


THE SAMPLE - 
Of the 210 men originally studied, 147 completed 26 weeks of servic 


immediately afterwards, The remaining 144 men were interviewe with 
a fortnight of the date on which they reached the 26-week ‘target’. It w 
be evident that the range of any measures of satisfaction or satisfacto re 
is restricted by the loss of the non-stayers, and that the results to be Par 
sented are based upon a group of relatively stable and successful men so 


as this particular occupation is concerned. The age range was 19-45- 
5 


rines? 
e 


SATISFACTION 
Content of Interview 
Each man was seen individually for thirty minutes in a private rc 
the central training school, at a time convenient to himself. The int 


r 
e room ne? 
ervi 


an! 
* The author is greatly indebted to Mr John Handyside, Mr Michael Argyle 
Mr R. Marriott for their critical comments on 2 first draft of this paper. 


at their respective garages. Of these, 3 resigned or were discharged almo 


CO + 
— — 


Was e : e 
Ped he man, insofar as at a preliminary ten-minute talk four 
yi ae he i had mentioned his desire to see everybody after 
M oT ice in order to get their views about the job. The interview 
ES no oe for the last section, and adhered to a pattern 
so ERE ct out in full to make clear the context in which the assess- 
E. D satisfaction was attempted : 
xplanation of the pur, i i i 
rec iM den Es poe behind the whole research of which this 
2 Appeal for complete frankness about the demands of the job, with 
reminder of confidential basis. 
3 Clarification of man's attitude towards becoming a driver. 
4 Rank-ordering of relative importance to him of 12 aspects of “ any job 
; pr enoning this job altogether ”. 
2 OU EAS to assess job satisfaction. 
ank-ordering of 1o aspects of the bus-conductor job from most liked 
to most disliked. : 
A Standard questions leading to 
Open-ended section concerned with stresses and causes of grievance. 


E" ment of Job Satisfaction 
ie were gathered from the unpubli ) and 
tor (1951) of the Survey Research Center to form a job satisfaction 
the mo A few were altered sufficiently to make them more relevant to 
pare pagne job, and one, relating to hours and shifts, was specially 
least qi in view of the general opinion that this aspect was onc of the 
ed abont the job. The inventory contained 15 items, which are listed 
opens 1 with annotations to indicate source. Two administrative 
involy ures were used with each man. The first, to be referred to as Form A, 
E. ed the presentation to the subject of each item in straight question 
Stri ona card 12 inches long by 5 inches wide. Below the question was a 
Be plain paper, octavo length (8 inches), through which was visible a 
a horizontal line. One end of the line was always “ Furt MARKS % 
Or «the other end styled appropriately to the question, ¢.g-, “Don’r LIKE ”, 
Paper ERY Poor ”. Each card was reversible, so that a single sheet of octavo 
This » folded. lengthwise, and held by paper-clips, served two questions. 

Simplified scoring and preparation for re-use. , 

d through with the 


SUbje €monstration item (unrelated to work) was worke 
told. 2 in order to ensure that he understood clearly what to do. He was 


On ine -an see through the paper represents 
exe. One end of the line that you ca g paper rep. 
oj Con. couldn't possibly be etter 240 it’s called Furu Marrs. The 
mak, €24 is the opposite extreme—couldn't possibly be worse. Where you 


aboy, your i h er will be a way of saying how you feel 
in! ck Pert If you think there is no room for 


im, the matter raised by the q cit o LS 
rk righ 


shed work of Kristy (1952) and of 
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at the other end, of course. You can use this way of saying how you feel so 
as to grade your answer as finely as you want. Is that clear? (Pate) 
(Answer questions.) Now use this one as an example and put your mart 
across the line at the point which indicates how you feel on this matter. 
His mark was then interpreted to him in words, and further explana 
and practice used if necessary. Great emphasis was laid upon the desiran 
of making use of the whole line and of avoiding extreme judgments un a 
they were what he really felt about the particular question. No attempt W2 
made to suggest normality of distribution, ibed 
On completing the 15 items by this method, of a general type descr! a 
by Viteles as ‘linear rating scales’ (1932, p. 211), a start was made imme E 
ately with Form B, introduced by explaining that “ we are now going to 5 
the same thing in a different way, because what suits one man doesn’t alway’ 
suit another ”. AA 
The second method, using the same items (in the same order) as questio 
or incomplete statements (Form B) followed by five descriptive phrases; 
familiar from meritrating procedures. Each item was on a separate care» 


While recording the answers to each item using this descriptive methods 
the answer given to the corresponding item in Form A was inspected. Any 
items involving contradictions were put to one side, and at the en 2 
Form B administration the writer said, “ Now let's have a look at some ° 
the questions where perhaps you didn't find it equally easy tò sey how Y 
felt by both methods”. This comparison led to discussion of contradictioD*' 
clarification of meanings, and to the subject being asked to “alter either ° 


Lan of your answers so that you feel they both represent your opi? ing 
airly ". 


Statistical Treétment 


The linear method was scored by the simple expedient of laying a nis 
along the record paper and making a note of the distance in centimem i 
which the subject’s pencil mark was from the ‘unfavourable’ end. T 
distribution of these Form A scores for each item was then split as close 
the median as possible and tetrachoric correlation coefficients calculate 
between Form A and Form B, the latter responses being split in such à ‘ples 
as to conform as nearly as possible to the Form A split. Wherever feas! 


H . se 
two Form B splits were tried out and the a TR 


: j verage coefficient taken. f the 
cocfficients provide a rough estimate of internal consistency for each 1 that 


15 items in the inventory, and are listed in Table 1; it should be note 

the consistency referred to is of the item after discussion and alteration. ig, 
For the purpose of examining the intercorrelations between the 15 Íte" 5 

the Linear (Form A) scores were used, divided for each item into *Satisfie 


EE 
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‘ 
Middle’ ‘Di 
e’, and ‘ Dissati ^ i 
Prout moment pom pa dine by B n the 3oth and 7oth percentiles. 
un s were calculated" and the resulting matri 
Ba i Mis by Le centroid method. Three factors were etaed which 
unted for 37.295 of the variance. Examination of bi-variate 


TOR LOADINGS (CENTROID ANALYSIS), 


FIG, I: UNROTATED FAC 
OUP FACTORS. 


SHOWING CLUSTERS SUGGESTING GR 


ouping, but uniformly so. 


course shrunk by coarse gr 
this procedure is in order 


he 
Coeffici x 
Pr, i ficients obtained are of 
hed to their absolute size, 


fo, “ide : x 
°F the d no importance is attac 
Present purpose. 


144 SATISFACTION AND SATISFACTORINESS! 


plots of the loadings on each pair of factors before rotation (see Fig. a "d 
gested the possibility of two main group factors, cach ponasi “ou 
sub-groups. This suggestion was strengthened after rotation, an i un m. 
factor analysis was therefore carried out, following Burt (1950) ; m 
pression was, with some imperfections, confirmed. Table r lists "-— 
items in their four groups, showing the loadings of each item on the g s 
factor obtained in the first stage of the group-factor analysis ; the gr 
factor loading ; and the estimate of internal consistency. 


TABLE I: STRUCTURE OF THE SATISFACTION CRITERION 


ROTATED | LOADING | LOADING con 
LOADING | ON G.F.A. ON MATE 
A—POSITIVE ELEMENTS ON GENERAL | RELEVANT | EST! 
GENERAL | FACTOR GROUP 
FACTOR FACTOR [i 
po eres NIRE FACTOR || 
A-l. Intrinsic Liking for the Work Itself 
*5. How do you like the kind of work 65 
thatyoudo?  ... o. E 67 59 46 70 
*10. How interesting is this job? E 69 64 * al 70 
*13. How do you like your job? Bd 81 74 39 
A-2. Satisfaction with Present Employment 
*l. How do you feel you have got on 55 
since coming here ? us E 49 37 49 
*2. How does .. + compare as a 65 
place to wor 3t a 56 49 42 55 
8. As an enibloyer......... is... 52 47 11 
15. How satisfied are you with your 15 
> TODA T, - 79 66 17 
4] 
B— NEGATIVE ELEMENTS 
B-l. Aspirations and "Adjustments 
How much does your job give you 
a chance to do the things you are 90 
bestat? ... SA E A 30 40 37 50 
*7. The hours on this JOD «d $. 31 48 46 
14. How do you feel about you: 80 
è prospects of advancement here ? 36 47 22 
B-2. Acceptance Of Pressures (Physical, 
Financial, Disciplinary). 
*4. How tired are you at the end of the 65 
day? Me n bee 09 23 55 75 
*6. My mates think this job is ......... 06 19 31 70 
9. MY average earnings are Sl 29 38 10 
*11. During peak hours a guard has t 80 
Work ......... da E ETE dm 17 50 85 
12. How wellis the .,....... run? o y. 17 | 31 32 


0 

It seems obvious that the general factor represents “ overall extent io 

satisfaction’. The two main components may perhaps be described p 5 

‘positive’ and ‘negative’ aspects of satisfaction. The positive section 5^ qp 

to fall fairly clearly into one group of items (5, ro and 13) concerne work 
what has been called “an intrinsic liking for the actual nature of the 
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itself ; and : 
; a second, contr: i 

i ore E eneral Mondes 5 AR pace m ose 

lon $ ext. en i 
dence) P d one group (Nos. 3, 7 and 14), which may (with he DU 

Eu yled " aspirations and adjustments”, and another (Nos. 4, 6. 
IM which seems to involve the acceptance of pressures — He ui 
b E and disciplinary. physical 

00 : 

made Mp (Thomson, 1948) were used to estimate the contribution 
Broup factor, : js toa unit-weight multiple correlation with the appropriate 
m Xon an 3 items were selected by this means to form a composite 
re nd E which would adequately represent all the four com- 
aN asterisk = 5. 2 the factor analyses. These ten items are marked with 
E Ven i le r The four group factors are represented to the extent 
to the MS i Us d 50, -55> .50 and .65 respectively ; the general factor 
items ig a E: an R of.80. The average internal consistency of the ten 
Posite ed his many of course, that the consistency of the 10-item com- 
or s DRM leral ly higher. All the subjects were, of course, equated 
Correlation ce A this kind of work ; there is a slight but significant linear 
iR with age (+ 178, P<.01). There is no suggestion in this sample 
yclical relationship witl Hoppock and Super 


(i950, p. 130). 1 age mentioned by 


: VALUE TO THE EMPLOYER (^ SATISFACTORINESS ") 
any, z 
i Obtainable from Records 
he A f 
fries: gere five in number, all in totals for the first 26 weeks of garage 
(a) Gross earnings; 
(b) ‘Shorts’ on cash handed in for tickets sold; 
(c) Number of periods of absence, irrespective of cause or duration; 
(d) Divisional disciplinary actions; 
x (c) Number of times late for duty. ° 
a comment is necessary in respect of this group as a whole and also 
ra erence to individual items. The 144 men were drawn from four 
es, and it was therefore essential, for each variable, to compute separate 


wgPPly simple systems of weighting where necessar 
,.. tems (d) and (c). ; 

tm, 088 earnings” can be as a valid measure of * value to the 
wp? over ? in this instance, insofar as it is a direct measure of the extent to 
eir availability for overtime duty in a system 
oth operation upon a large measure of such 
ons? are in respect O 
arise from ‘offences p 
the termini 


regarded 


ian 

: Which individuals varied in th 
a ihe dependent for its smo 
is al > work. ‘Divisiona 
Steh 5 made by the uniformed traffi 
as failure to collect fares, or to a 


] Disciplinary Acti 
c inspectors, and 
Iter route indicators at 


Te 

üns 4 : dec dm 

to 2S. and variances, to test for significant differences between garages, and 
y. This was the case 
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Normalised 5-Point Rating—" Source of Concern to Supervisors 


This was obtained within each garage by the method described us Pre 
vious paper (Heron, 1952), with a slight modification made desirable s. 
circumstances. After each of the three supervisors within each geram d 
cerned had completed his set of normalised ratings, the writer n so 
meeting at which the supervisors were asked to discuss first E A hich 
who had received a grade 5 (poor) from any of them, and to decide Mer 
were the men whom they could agree to be the worst. (The -— 
sought was of course the number equivalent to the sequis pror if 
(11%) of grade 5’s in the total number of men at that garage invo aining 
the rating procedure.) When the supervisors had done this, all the md 
5's automatically became grade 4's, and the procedure was then app noe 
grade 4, grade 1 and grade 2, in that order. This method avoideo Pa 
difficulty of combining dissimilar gradings without adequate stati EC 
evaluation, and also satisfied the supervisors that the method was desig 
to be fair to the men and to themselves as judges. Á———.. 

Tt is probably reasonable to assume that the re-test reliability oF | 


E ; & $ E E eyjous 
normalised 5-point rating is of the same order as that obtained in the pre 
study, viz., about .8. 


Statistical Treatment 


o 
All but one of the 5 variables obtained from records were converted ! 
normalised percentile scores : Earnings and Shorts in 5 groups, Lates ‘ble 
Disciplinary Actions in 3 groups. It should be noted that it was not por 
to normalise Absences, in view of the acute J- distribution usual with Sih 
data. A 3-group score was used, which divided the 144 mep into 57 V 
no periods of absence, 37 with 1 period only, and 50 with 2 or more. 
These 5 variables and the rating were then intercorrelated and the 1€ 


d 2 v .ntro! 
ing matrix of product-moment coefficients factor-analysed by the centt® į 
method. Two factors were extra 


s ; an 
cted, accounting respectively for 32.4 o 
8.3% of the variance. The intercorrel 


sult- 


ation matrix and the factor loadiPZ 
and communalities appear in Table 2. 


TABLE 2: INTERCORRELATION MATRIX, FACTOR LOADINGS AND 


COMMUNALITIES, " VALUE TO THE EMPLOYER ”. 


ADINGS 
SCORING CORRELATION MATRIX FACTOR LO: 
DIRECTION 


2 3 4 RS JO en 
. Superv. Rating Poor +304 d 
ODE. E = | 095 | -414 | -057  241| -44 —-42 | 43 
. Periods of 

LDAN Dae | c ns = | 018|, a60 | “s6. 1—23 
T = | | a 


a uU pode 


Ofe 
Variance accounted for: 40°77 
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ee Divisional ey Actions is less closely related to the other five 
i xplicable mainly by the fact that administratively there had 
icem € or no liaison between the supervisory staff in the garage and on 
Scal ad so far as the conduct of individual men is concerned. For theor- 
d; pur enn this is fortunate, as it enables us to take note of the correla- 
m ccuveet this administratively independent variable, shortages (.230), 
E eness (.274), which though small do suggest a significant pattern of 
vidual differences. To some extent there may be a tendency for these 
‘i bis criteria to reflect a form of behaviour which might be called * irrespon- 
«'Ity ' or “lack of attention to details "—the opposite of * meticulous” or 
pbsessional ^. Some support for this conjecture may be found in the fact 
mat oe the men regarded by a psychiatrist colleague as ‘ below average 
Obsessionality or meticulousness’, a disproportionately large number 
cre found to be ‘high’ in shortages, lates and disciplinary actions. (Of 
aR associations, the two former were statistically significant, and the last, 
hile obtaining a P of .3, was in the same direction.) 
Rate general factor, Value to the Employer, has a multiple correlation of 
= with variables 1, 2, 3 and 6, using unit weights, after omitting variable 5 
Scause of its independence and variable 4 because of its statistical short- 
Coming referred to earlier. The composite score was found to be correlated 
SiBnificantly and linearly with age (+.522). The four components of the 
ve nposite score exhibit a similar association with age, as follows: Super- 
Sors’ Rating, +.403 ; Earnings (Availability), + -418 ; Shortages, +.282 ; 
ates, +.445. In summary, younger men tend to be more often late, to be 
555 available for overtime duties, and to be more ‘out’ in their cash. 
9wever, although the Supervisors’ Ratings are to some extent influenced 
x the agerof "the men, largely no doubt as a result of the tendencies jo 
Mmarised, they are still based in fair degree upon impressions derived 
tom actual behaviour, as can be found by holding age constant when 
niining the correlations between Supervisors’ Ratings and e 
eria: with Earnings (Availability), 7.163; with Shortages, + 445; W1 i 
ates, +.370. This may justifiably be regarded as providing evidence o 
€ validity of the Supervisors’ Rating, while making it clear that for the 
to Poses of raising the reliability (and probably the validity) of me s 
t Dess criterion it is desirable to add the objective recor s to n ra ing, 
US in effect giving additional weight to the former by reason © the over- 
ore in connection with indepen- 


la 

P. Wh : pe ANE 
en using the composite criterion s 
à i 2 tial to hold age constant by partial 


En 5 ou 
Qo t variables, it is of course essen 


Tre ation, E | l i 
ta he data and remarks above should be compared with the pu ts 
Cop c study (of factory workers) that although the Super) EU anne x 
Of E ated + .425 with age, this shrank to + -015 when e ects e eu 

as Srvice were held constant. No such Duis ps Met 
hen establishing 


ang [OF obtaining and using 2 
evaluar Sa dou 
aluating criteria of occupationa 
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Relation between Job Satisfaction and Value to the Employer 


These two criteria of the complementary aspects of occupational en 
of new entrants as bus conductors were found to be correlated + +353 did 
regression is linear and when age is held constant by partial correlation 
correlation between the criteria becomes + .308. Further reference to 
finding appears in the Discussion. 


DISCUSSION 
Method of Eliciting Satisfaction Responses 


The evaluation of job satisfaction usually seems to be attempted by om 
of two means: the questionnaire or the interview, cf. Ghiselli and Bro 
(1948) ; Lawshe (1953). There seems to be no good reason why the E: 
methods should not be combined in order to maximise the advantages 
minimise the drawbacks of them both, though no suggestion to this € ive 
is made by Blum (1949) or by Hoppock and Super (1950) in their rp 
reviews of this topic. This is not likely to be achieved simply by bung 
à man to an interview room in order to let him fill out a questionnaire, 
rather by re-designing the questionnaire procedure in such a way as to sai 
It an integral part of the interview, which has, for example, been done m 
Marriott (1953) and his collaborators. Doing this by treating each E. 
separately is in any event likely to reduce halo effect by separating 1n E 
items similar in content, and by focussing the subjects attention on €^. 
item in visual isolation from all others. "This, however, is still not enore 
of a marriage between the two methods; and the technique reported in E 
paper—of ensuring discussion about item meaning through the use of je 
Ways of Item-presentation and scoring, within the context of an intcr" 
situation—is suggested as the next step. 


ti 

One consequence of using this double-presentation approach ya 
convince the writer afresh of the dangers and difficulties implicit 10 a 
descriptive-phyase type of multiple response when used on its own Ta by 
especially when in the form of a printed questionnaire uncontrolle se 
interview. The majority of the discussion on contradictory responses E jn 
directly from individual differences in perception of the values imple oy 
the five choices of response. There is no doubt that the wording 9 Nei 
of them could now be greatly improved; an attempt could be made t° 53 
them. into scale form by recognised methods: but the problem MS faf 
remain. This is not to say that the graphical nfethod as used is perfect? cc 
from it; but the experience with these I44 men was clearly that, rise 
explained and worked through by example, the graphical method 2%" ic 
to less difficulty. However, it seemed to need the check provided y the 
verbal-description method, especially for those men who tended to bU joe 
extreme position and waste the flexibility afforded by the length of a the 
The writer feels justified in hoping that other workers will try on a 
double-presentation technique and report their experience. In this 
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Something may be done towards meeting the practical’ challenge thrown 
out by Rodger (1952): “ The main task of the psychologist in this field . . . 
35 not to disparage the interview but to improve it ". 

A word may here be in order concerning the choice of statistical methods 
for the treatment of these data. The first principle employed was that of 
avoiding a spurious appearance of precision ; the second, of maximising 
Independence from the judgments of the interviewer. The choice of tetra- 
Cloric correlation coefficients for estimating the degree of association 

“etween the responses obtained to alternative methods of presentation 

ad €res to the first principle; the use of factor analysis, by avoiding impres- 

Slonistic grouping of the satisfaction and satisfactoriness variables, is loyal 

to the second principle. It should be noted in passing that the sub-scores of 

1€ satisfaction criterion, based on the group-factor analysis, were employed 

I. the follow-up study, as separate variables additional to the total score; 

and that * satisfaction with earnings ' was also used as an independent single- 

tem criterion, 


The Analysis of Occupational Success 


It is not proposed to review here the literature in this field, especially as 
Muable summaries exist (Blum, 1949; Ghiselli and Brown, 1948; Hoppock 
Super, 1950; Viteles, 1932) ; attention should however be drawn to the 
m Ul service rendered regularly for some years by Hoppock, with vena 
th aborators, in summarising job satisfaction researches. Verbal discussion o 

* Whole problem reached a high level in the series of articles by Davies 
n50), Stott (1950) and Reeves (1950), but it is probably safe to assume that 
One of these authors would feel they had provided an adequate, factually- 
ased answer to the question, “ What is Occupational Success? ” 

“dimensional ’ analysis seemed to be the next step. To be useful, it had 
sí Cover both the ‘satisfaction’ and the ‘satisfactoriness” aspects of success 
ultaneously. Beginnings were made independently and roughly simul- 
Ao qously by Kristy (1952) in a doctoral research under thg direction ef 
the 8S5 by Carlsson (1951) and others in the Human Relations Project a 
Survey Research Center; and by the writer. Through the courtesy o 
se Ber and Kristy and of the Director of the Survey Research Center, the 
Mer Was enabled for the present study to use items drawn d 
Sat; 3 €ted and still unpublished researches in the construction of his job- 
Saction inventory. À 
Use € situation in the bus conductor project was such as to pence 
the S a long and detailed satisfaction inventory, such as that employed by 
E Urvey Research Center. Accordingly, the items were chosen as repre- 


Usef 


wi Ative of the main areas of satisfaction reported by Kristy and by Carlsson, 
tea] {he exception of supervision. This was omitted because there is a Y 
Stoo, pense in which it is true to say that ‘ supervision ' as ordinarily E er- 
fore as no meaning for the bus conductor. He has no chargehan d or 

an constantly nearby, as is the case in a factory, and it is very doubtful 
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; ional 
whether one can legitimately assume that he perceives the We 
inspector or the garage superintendent as supervisors in an analogon 

Coverage of several possible areas of satisfaction was either po a m. 
or was inadequate; an example of the latter is ‘earnings’. a 8 cod 
used were expected to provide a rather broader-based usce ci job 
be achieved simply by asking each man how satisfied he was with 
and thus to enable some further examination of overall satisfaction. 


E ; : jon 

Both Kristy and Carlsson used factor analysis to classify their ats 

items, the former also including proficiency criteria in his combined jx 

Both workers obtained group factors, Kristy by Burt's method, num 

by “somewhat unorthodox orthogonal rotational methods from ? tions | 

stone multiple group analysis. Starting from grossly differing Lae ina. 
(26r post office counter clerks; 1,709 industrial workers, all gracc me 
single factory), using dissimilar questionnaires and means of adminy e 
and approaching the statistical analysis with contrasting theoreti ree- 
siderations in mind, one would not expect anything resembling close 287. 


x t jo? 
ment. One does not find it, but both workers demonstrated tha d s0 
satisfaction was not uni-dim y 


5 "ae ction 
showed—he considers it hi ate! 
and satisfactoriness are alm 


: es ionship 

continue (p. 51): “It is difficult to interpret the positive relations. 
and overall job satisfaction. The relationship E 

ps dislike of the job is what leads t 


m D í $ "e ar 
productivity. It is also possible that failure to mect productivity stand? eu 
With its concomitant effects of 


increased pressure, etc., leads to dis 

the job”. 
Some comparison is 
study and those of Kris 
job satisfaction inventory, 


Jex 


: : : inc 
Of the four items used in the Caterpillar report (1951) to form aD ^ ec 


of satisfaction * with the job’ 
used in the present stud 
they did not come in the sa 


9 

; t 50 

* It. will be remembered that this coefficient is shrunk by coarse grouping, bu 
the Survey Research Center figure. 
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Item 12 in the writer's inventory (^ How well is the Transport Department 
run? ") obtained a loading of .75 in Carlsson’s analysis on what he called 
the. ‘halo’ factor; if this may reasonably be regarded as comparable to the 
Writer's * general’ factor, the equivalent loading is .39 (unrotated) or .17 
(rotated). In brief, there is little resemblance between the two studies so 
far as the degree of association between these few common items is 
Concerned, 
By contrast, two (Nos. 10 and 13) of the three items defining group factor 
-I in the present analysis are also items with high loadings in Kristy’s 
comparable group factor and have commensurate loadings on the general 
actor in both studies. Other items in common also have similar loadings 
9n the general factor, but the greatest difference is found in respect of the 
lanket’ item, No. 15. In Kristy’s analysis it has a relatively low loading 
9n the rotated general factor (.54) compared with figures of .66 (unrotated) 
and :79 (rotated) in the present analysis, and the highest loading (.77) in 
m group factor ‘D’ (Satisfaction with Job Conditions) compared with a 
ading of .17 on group factor A-2 (Satisfaction with Present Employment). 
Is strongly suggests that the major determinants of response to an overall 
or "blanket? item are in fact located in areas differing from one job to 
‘nother. While new bus conductors vary in their overall satisfaction mainly 
in terms of positive aspects of the job, post office counter clerks may well be 
More uniform in these aspects, and tend to vary more in consequence of 
Ir dissatisfaction with the negative aspects. > 
: Finally, the present study does not in general repeat Kristy's finding that 
Ns occupationally homogeneous sample there was no relationship between 
Sfactiof? and satisfactoriness; as previously mentioned, the two criteria 
with found to intercorrelate + .308 with age held constant. In connection 
ity earnings treated in isolation, however, 1t was found that actual earn- 
(es effectively a measure of voluntary overtime) only correlated +.160 
d au significant at P=.05 level) with answers to As Te rei ve 
3 í p i ] = 79 
ieee earnings (including overtime) supply a decent standard o 
Me method of presentation employed by the SERT arm Center 
does s M95); while appropriate for an audience of industrial managers, 
9t provide enough detail for the present purpose. Without additional 
à Concerning the interrelationships of satisfaction and productivity with 
as À 7 Potentially relevant variables, it is impossible to evaluate the reported 
ciation between the two criteria of occupational success. As the writer 
Pointed out elsewhere (1954), we are evidently still a long way from 
Wo “rstanding the composition of ' morale’, and one stage on that journey 
tiy d Seem to be a clearer delineation of the relationship between produc- 
tig, ^^ Satisfactoriness in other respects, and the various aspects of satisfac- 
Blum (1949, pp. 76-77) was probably right when he insisted that job 


Satisi 
Usa: 3 
faction is not morale, but only one of its components. á 
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SUMMARY 


1 This paper reports the development of criterion measures for satisfaction 
and satisfactoriness in respect of new omnibus conductors. and ise 

2 The method of assessing satisfaction is in some respects novel, an 
forward for consideration and further trial by other investigators. E. 

3 Results obtained from the statistical evaluation of thesc criteria are 
pared with those obtained previously by the writer and by others M 

4 Discussion is focussed on the continuing inadequacy of our kno í 
about the structure of occupational success. 
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APPENDIX 1 
JOB SATISFACTION INVENTORY 


Sources: K — Kristy ; C — Carlsson. 
How do you feel you have got on since first coming here? 


As a place to work, how does transport compare with other 
places in this area (or where you lived before)? 


How much does your job give you a chance to do the things 
you are best at? 
How fresh do you usually feel at the end of the day? 


Not counting all the other things that make your job good or 
bad, how do you like the kind of work that you do? 


ido your mates think this job compares with most other 
jobs? 


How convenient are the hours on this job? 

How do you find the transport department as an employer? 

How well do your average earnings supply a decent standard 
of living? 

How interesting is this job? 

What is your opinion about the speed at which a guard has 
to work during peak hours? 

How well is the transport department ran? 

How do you like your job? 

How do you feel about your prospects of advancement in the 
transport department? 


> 


ow satisfigd are you with your job? 


(C. 29 Modif.) 
(C. 107) 


(C. 114) 

(K. 1) 

(C 108) 

(C. 26 Modif.) 


(New Item) 
(C. 106 Modif.) 
(K. 11 Modif.) 


(K. 4) 
(K. 3 Modif.) 


(C. 110) 
(K. 23) 
(K. 9 Modif.) 


(K. 7) 


Students’ Progress in a Medical School 
By A. E. MAXWELL 


The work described here was carried out by Mr Maxwell when he 
was Research Fellow at the Institute of Education, University, of 
Leeds, from 1951 to 1952. He is now Lecturer in Psychological 
Statistics at the Institute of Psychiatry, University of London. 


, ; , ; first 
T= primary aim of this study was to estimate the value of the 


s sah m e É ; hoo 
medical examination for predicting success in the medical E i 
course. Consequent to this it was possible to compare the valu 

measures of prediction for the pre-clini 


nes d irse 
cal and clinical periods of the cot 
Measures of prediction for men 


alculate 
and women students were calcu 
separately and their performances in the various examinations of the c 
compared. 


THE SAMPLE 


' 0 
This was composed of five equal sub-samples chosen from students wh 
entered upon their medical courses in the years 1941 to 1945 inclusi the 
statistical reasons it was considered desirable that, as far as possible, al ny 
students selected from any year-group should have taken the same exami 


. B " . . ho 
tions. To satisfy this desire, selection of students was restricted to those W 
completed the course 


$ 

within the recognised time prescribed for it. Stuc e 

Who had failed in any of the examinations between the first and the ie 
but who, by means al examinations or otherwise, had The 
ceeded in keeping with their class, were deemed cligible for inclusion. oe 
marks utilised for such students were those obtained by them in the nora 
examinations in the subject (Table 1), even though they had failed in t 


se examinations. 


1 
al in size to facilitate ready comparison 
an equal number of men and women; (9 
was necessarily defined by the number y 
i gible from the smallest year-group; (d) in ac 


as 
from the other year-groups 


yas 
or the pre-clinical part of the course" e$ 
alidity of combining statistical rian 
Was investigated by analysis of vati^ ce 
hniques and no major objections 


erent sub-samples 


and homogeneity of variance tec 


revealed. 


THE MEDICAL COURSE d in 
This study is confined to an analysis of examination marks allotte m 
the Medical School of the University of Leeds. For those unfamiliar 


(a) the 
oned, selection was as follows: E 
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P procedure there, a few. remarks about the medical course and the 
aminations to be passed will be helpful. 
in P sion to the Medical School for the years under consideration was, 
an E by selection from applicants who had satisfied the matricula- 
eos pes laid down by the Northern Universities Joint Matricu- 
E oard, and who had : 0) a knowledge of Mathematics at least 
an. x to that of the ‘ pass standard ata School Certificate examina- 
Highe (2) a pass in Physics and Chemistry at principal.’ standard in a 
is G) School Certificate examination; (3) a similar qualification to that 
Zool in an additional subject from an approved list which included 
logy and Botany. 
by joi icants who qualified under the above requirements were interviewed 
are set up by the Medical School authorities. Particulars of the 
ij E p interviewing at this University, and of investigations being made 
ew the task of dealing with a large number of applicants, are described 
ere (Orton and Martin, 1948) and need not be reported here. 
hor ES admitted to the Medical School a student follows a course which 
it he i y extends over five years and six months. At the end of this period, 
has passed the required examinations, he will have qualified as a doctor. 
tee may be divided into two periods—the pre-clinical and the 
he examinations to be passed in each period can be seen in Table 1, 
€re they are listed for one of the sub-samples used here. 


o 


TIMETABLE OF EXAMINATIONS FOR SUB-SAMPLE I. 


TABLE I: 

a NN EXAMINATION SUBJECTS 
March, 1942 Pre-Clinical First Medical Part I Organic and Physical 
Ma, Chemistry 
Match, 1042 3 " ao HT Zoology, Botany 

tch, 1944 Second Medical Anatomy, Physiology 


March, 1946 


July, 1946 
March, 1947 


Clinical Final Medical Part I 


» » » 


» » 


LJ 

Pathology; Pharma- 
cology and Bacterio- 
logy 

Forensic Medicine, 
Public Health 

Medicine, Surgery, 
Obstetrics and 
Gynaecology, 
Therapeutics and 
Pharmacy 


DIFFERENCES 


IN PERFORMA 


NCE AT THE PRE-CLINICAL LEVEL 


Sub; E Scores of the students in each of the sub-samples for each of the five 


e : 
Vari oF of the pre-clinical part of the course were compared by analysis of 
dn enr techniques and by ‘t’ tests, and the findings are reported below. As 

mple, details of the analysis in the case of Zoology are given in Tables 
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2a and 2b, and the results of the analyses for all the pre-clinical subjects 
are summarized in Table 2c, 


TABLE 2a: AGGREGATE OF MARKS IN ZOOLOGY, FOR MEN 


AND WOMEN, 1942-1946 


1946 1945 1943 | 1942 TOTAL 


Women (n=130) 1,269 1,219 
Men (n=130) ... 1,105 1,105 
a eel 


Total (n=260) ... 2,374 2,324 


1186 | 1213 EE 
1170 | 1158 5 
rl 


2,356 | 2,371 11,677 


TABLE 2b: ANALYSIS OF VARIANCE OF DATA IN TABLE 2a 


" FICANCÉ 
SOURCE OF VARIATION d.f. S.Sq. M.S. V.R. SIGNIF 


LEVEL 


01 
Between Sexes 1 7:96 pt 
Between Tests — ... vod 4 
Sex-Test Interaction ves 4 

Between Classes ees! 9 

Within Classes — ... ac 6 
pe—ÉE ed 


"Total 


255 27,224-0 _ 
TABLE 2c: SUMMARY OF ANALYSES OF VARIANCE FOR ALL 
PRE-CLINICAL SUBJECTS 


G 
SUBJECT LEVELS OF SIGNIFICANCE 
SR HER) Se 


BETWEEN SEXES 


R 
BETWEEN TESTS SEX-TEST SUPERIO! 


INTERACTION | PERFORMAM. | 
pee——IÉBÉ II e 
Organic and S.S. 
Physical 
Chemistry 
0) 


PAR 


Women 


tomy 
Physiology 


Men 


S.S.S. —highly significant S.S. —significant at 1% level 
:—significant at 5% level N.S.— not significant. the 
Tet at of 
performance is significently better than that © if 


: ‘nificant OF, 
year over the five years there is a significant is 
ference between the sco 


a 
may conclude that the nor atl) 
men’s performance is signific any: 
€ men and the Superiority is consistent. BoM", 
significant superio. 


€ men and wome 


consistently superior. 
better than that of th 
Neither sex shows a 


e 
L r performance over the five Y 
combined, but for th 


T rence 
n separately significant diffe 
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Biology: The men's performance is consistently superior to that of the 

men. 

ON figures for the means and standard deviations for the five sub- 

E es combined appear in Table 3. Each test was marked out of a 
@ximum score of roo. 


RN. TABLE 3: MEANS AND S.Ds. IN PRE-CLINICAL SUBJECTS 


130 MEN | 130 WOMEN 


SUBJECT 
MEAN S.D. | 


MEAN | S.D. 


One: 

Dae and Physical Chemistry ... 54:40 12:51 49:41 14:36 

Rotane” . = oes 5 43-12 10:50 46-71 9:86 

Anatey, see PS aes A 57-20 13-05 58°75 12-05 

Physiol, en Hs A n 53-05 10-97 50:87 11:58 
OBy ... $a swe Et 53-85 10-55 51:15 9-49 


PREDICTION AT THE PRE-CLINICAL LEVEL 


Here the three subjects of the first M.B. examination, namely, Organic 
prega sical Chemistry, Zoology, and Botany, are used as a battery to 
ict the subjects of the second M.B. examination, namely, Anatomy and 
rae! From the intercorrelations of these five subjects (Table 4) 
(Ta Te regression and multiple correlation coefficients were calculated 
applied The partial regression coefficients are the best weights to be 
Otan to a person’s scores (standardised) in Chemistry, Zoology and 
NY to predict his most likely score in the criterion subject Anatomy or 
sue ology? They give, therefore, a measure of the relative values of the 
ans of the predicting battery for predicting the criterion concerned. The 
Uple correlation coefficients give a measure of the value of the predicting 


Mery (as a whole with best weights applied) for predicting the criterion. 


Appear from year to year. Anatomy: No significant differences glee 
o 


` 


TABLE 4: INTERCORRELATIONS OF ALL SUBJECTS, 
FOR MEN AND WOMEN e 


CHEMISTRY ZOOLOGY BOTANY ANATOMY PHYSIOLOGY 
E c dipan, 


Chemi 
PPReRBIYL HE 1 0:4504 0:5503 0:6277 0:6517 
1 0:5138 0:4715 0:4226 


Ch MEN: 
| Zo mistry j p 
Olo, tee 2 1 0:6517 0:6601 0-6609 0:5663 
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TABLE 5: PARTIAL REGRESSION AND MULTIPLE CORRELATION 
COEFFICIENTS (Rm) 


CRITERION CHEMISTRY ZOOLOGY BOTANY Rm 
MEN: 5 
Anatomy 0:3980. S.S.S 0-1350 N.S. 0:3053 S.S. ona 
Physiology 0-4808 S.S.S 0:0802 N.S 0:2450 S.S 0:69 
WOMEN: n 
Anatomy — ..| 044619 S.S.S. 0:0695 N.S. 0-2326 S.S. Deo 
Physiology ..| 0-2708 S.S.S. 0:1361 N.S. 0:3132 S.S. 0:632 


E " E MES [4 
The partial Tegression coefficients were tested for significance and th 
results are entered above, 


DISCUSSION 


In a study of this kind, where a highly selected group is used and cor 
rection for selection is not possible, correlation coefficients tend to be Jon 
in view of these facts we may consider the figures in Table 4, especia " 
those for women, satisfactory. Anatomy and Physiology are relatively high J 


correlated, but the correlations between Zoology and the other subjec 
tend to be low. 


The multiple correlation coefficients given in Table 5 are relatively high 


—the nature of thé data being kept in mind—and show that the first E 
examination is a good predictor of Success in the second M.B. The purs 
regression coefficients show that the weight of prediction is carried y 
Chemistry and Botany, Zoology, owing to its lower correlations with © 
criteria, being outweighed 


DIFFERENCES IN PERFORMANCE AT THE CLINICAL LEVEL " 


ive O 
In Table 6 below mean scores and standard deviations representative 


the five sub-safnples combined in the subjects of the clinical part of fg 
course are shown. 


TABLE 6; MEANS AND S.Ds. IN CLINICAL SUBJECTS 


95 MEN WOMEN 
iiie en MEE MEM Vu 
MEAN S.D. MEAN SP. | 
Pathology and Bacteriology 56-71 . 9:06 
Pharmacology 6... 56-32 $42 3333 out 
Forensic Medicine 59-12 8:90 57-39 821 j 
Public Health 61:54 6-58 60-41 oa | 
Medicine 52-07 5-67 51-90 573 
Sirens) S 54-88 4-79 53-59 02 
Obstetrics and Gynaecology 53-47 3-98 54-09 uU | 
er 3 PE 
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noue of variance similar to that shown in Table 2 were carried out on 
ese subjects and the results are summarised in Table 7. 


TABLE 7: SUMMARY OF ANALYSES OF VARIANCE 


LEVELS OF SIGNIFICANCE 
SUBJECT ELM ———————Àà |__| SUPERIOR 
BETWEEN SEXES BETWEEN TESTS SEX-TEST PERFORMANCE 
INTERACTION 
Pathology and 
" acteriology N.S. N.S. N.S — 
aci 
Dreniacology S. S.S. N.S Men 
edicine |... N.S. S.S N.S — 
public Health: NS. S:S N.S = 
Cdicine N.S. S.S N.S = 
queery us S. S.S. N.S Men 
ynaecology .., N.S. N.S N.S ES 


E^ the average over the five years the men's performance in Pharma- 
dig" and in Surgery was superior to that of the women. The order of 
(M ty of the subjects for men and women students differed and is of 
MM In the subjects of Parts I and II of the final examination the 
fo nce for men, in ascending order of their performance in each, was 


Und to be 
DOR is wena a os 
Pe dem Bacteriology! jeans not significantly different. 
2 Forensic Medicine 
H 3 Public Health 
a the differences between the mean-scores of 1, 2 and 3, taken in pairs, 
to a shown by ‘t?’ tests to be significant, that between 1 and 3 reaching 
% level, the others the 5% level. 
°F women students the order was: 
1 Pharmacology E 
oJ ave H - X and 
Ji o he e pud means not significantly different. 
nsic Medicine 
The 3 Public Health ; x 
‘bp only significant difference here was a 5% difference, again using a 
l test, between the mean-scores in Pharmacology and Public Health. 
: Part III of the final medical examination (clinical marks) the order of 


Subjects for men was: 
I Medicine 
2 Obstetrics and Gynaecology 
the 3 Surgery 
bet NE obtained their highest scores in Surgery, and the differences 
n the mean-scores taken in pairs for these subjects were in each case 


Sigs 
Bn 
eMficant, at the 5% level. — A 
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The order of these subjects for women students was: 
I Medicine 
2 Surgery 
3 Obstetrics and Gynaecology ; ney Hite 
They obtained their highest scores in the last subject. A significant c 


E 4 e. x Ir ery 
ence (5%) was found between their mean-scores in Medicine and Surg 
only. 


PREDICTION AT THE CLINICAL LEVEL 5 


va. ns 
At this level two composite criteria were used. An examination of E. 
and standard deviations showed that students’ scores in Pathology i 
Bacteriology, Pharmacology, Forensic Medicine and Public Hel M. 
one hand (Final M.B., I and II), and scores in Medicine, Surgery, On with- 
and Gynaecology on the other (Final M.B. Ill), could be aggregate ts into 
out any great loss of accuracy. This division of the clinical subjec of the 
two groups was also justified on the time-basis since the subjects 


: > of the 
latter group were taken approximately one year later than those 


former group. riterid 
The required correlation coefficients between the battery and the eh 

Were now computed and appear in Table 8a. Next the partial regr n in 

and multiple correlation coefficients were calculated. They are give | 


"Table 8b. 
TABLE Bà: CORRELATION COEFFICIENTS BETWEEN THE BATTERY 
TESTS AND THE COMPOSITE CRITERIA 
CRITERION CHEMISTRY ZOOLOGY 
pu ire RR c L 
For95 Men: 
Finals I and II cr 0-2281 0:2121 
Einals TiD — .. 0-2457 0-1797 
For 95 Women: 
Finals I and Ile ... 0:4244 0:2998 
era onde  .. 0:4193 0-3057 
TABLE 8b: PARTIAL REGRESSION AND MULTIPLE CORRELATION 
(Rm) COEFFICIENTS 
CRITERION CHEMISTRY BOTANY 
eee eae nS | 

For Men : i 
Finals I and II 0:1007 N.S. 
Finals III i 0:1488 N.S - 
For Women: ] 
Finals I and II 0:2737 S.S.S. 
Finals ITI | 0:3466 S.S.S. 


? , 
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DISCUSSION 


cM 7 multiple correlation coefficients of Table 8b show that the 
ES ET has little predictive value for the clinical examinations 
a N .. his result was expected from the low values of the correla- 
P iden pas d Table 8a. In the case of men the only partial regression 
D or E^ ic Eus significance, and this only at the 0.05 level, is 
EN val any. For women the situation is better. Chemistry retains high 
of the g ue as a predicting agent, Botany is significant for the first parts 

nal examination and Zoology appears significant for the first time. 


l 
GENERAL CONCLUSIONS 
A - Ne Tae 
pu and sufficient discussion of the results found in this study, and an 
i tion of some of the problems which they raise, would be difficult 
i 


n 
"EM B result the writer feels that this discussion and elucidation must 
Mitten; s; d and examiners in the several examination subjects. 
m. 1 is made here to deal only with the more obvious issues raised. 
it appea ea yi of the performance of men and women students 
Welye rs that the balance is tilted slightly in favour of the men. Of the 
E «Shea aba subjects considered the men’s performance in four of 
i one significantly superior to that of the women. This is especially 
that of nt as our sample of women students is more highly selected than 
painst En students. It is also important in view of the general prejudice 
me CA miring women students in any considerable number into our 
this PAM It is well to remember, however, thatthe results offered 
Ee s y make no direct claim at predicting success as a doctor, and in 
"stabli pect we must not allow a tendency towards prejudice to become 
ished “fact. 
Ea aed of the men’s performance in Chemistry will probably be 
this e y most readers without objection, but it is well to remember that 
ER is probably no more than a reflection of earlier training. 
Schools ry in boys schools generally receives more attention than in girls 
omen? A similar explanation possibly explains the superiority of the 
ent; $ performance in Botany. Again, the superiority 6f the men stu- 


Clinic d as natural, but a closer examination of the 
Se 


in Surgery may be accepte 
1 work, in the strict 


Eo in this subject reveals that no actual surgica 
W a the term, is involved. 

& pe We come to consider the m 
Broa course it is possible to be somewhat more de 
cce Y speaking, the first-medical examination 15 à good predictor of 
I "i in the second medical examination, but a poor predictor of success 
An, E final medical examination. This conclusion is true alike for men 

tied pen students. The weight of prediction in the first instance is 
the cas y Chemistry and Botany. The complete collapse of Chemistry in 
lts high of men students to predict the clinical examinations compared with 
Wo A significance for predicting these examinations in the case of the 

students is difficult to explain, and the question must be left open. 


easures of prediction of success in the 
hat more definite in our conclusions. 
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Anatomy and Physiology, the subjects of the second medical examination, 
are factual, and to prepare for an examination in them a student requires 
a retentive memory. This is probably true also of Chemistry and Botany: 
The intercorrelation between these pairs of subjects all lie between 0.55 M 
0.66 (Table 4). The correlations between Zoology on the one hand ani 
Anatomy and Physiology on the other are smaller: all lie between 0.42 ane 
0.50. Not many students study Zoology as a school subject, and it has be 
suggested that in teaching it at the university level the aim is to present Ux 
subject to medical students in its broad cultural aspect. If this is so, it may 
help to explain the lower correlations between Zoology and the other b: B 
jects. Here the big question is raised as to the best attitude to adopt in the 
teaching of these basic subjects to students the majority of whom will be- 
come general medical practitioners rather than specialists in these subject 

This question arises again when we consider the measures of prediction 
for the clinical part of the medical course. With the exception of Chemistry 
in the case of women students, the subjects of the first medical examination 
value as predictors of success in the final examini 
portant in that it may suggest some lack of B. 
al parts of the medical course 2? 


ed discriminated well between students. TMS 


à sasi 
à ar this out. Now with these considerations 
mind, if we turn to Table 6 we find that the standard deviations report 


there, especially those for the Final Medical Part III, are dangerously low; 


deviati scored out of a total of roo marks. A standar | 
cviation of 4 and mean 53, as found for example for men for Obstet? 


effect that the examiners’ marks 


a | 
5 n: Ha 
quacy of the predicting battery for prognostic purposes, when in actual fa ; Á 
the cause could be attributed 
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especially of the final medical examinations, could be improved there would 
€ no foundation for the suggestion made earlier regarding a possible lack 
of continuity between the pre-clinical and clinical parts of the course. 
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Occupational Psychology: Index, 1938—1953 
Compiled by P. F. C. CASTLE 


In this Index, reference is made to all major articles eyes re 
Occupational Psychology since it acquired its present title. Vol xe 
mbers have been omitted, but issue numbers appear in brackets. 


The Editor wishes to express his gratitude to Dr Castle for preparing 
this useful document, which Will be offprinted and made available as | 
a separate publication by the N.LLP., 14 Welbeck Street, W.1. 


ACCIDENTS AND SAFETY 


c 
A - a ; n th 
The Institute's evidence before the House of Lords Select Committee o! 
Prevention of Road Accidents, 1 


- Eric Farmer, 1940 (3), 121-131. 
accident causation. C. A. Oakley, 1940 (4), jr m 
rous pedestrian belief. H, H, Ferguson and W. R. 


A. Oakley, 1942 (3), 111-119. 
“gman, 1944 (3), 116-125. | 
Safety Propaganda. R, E. Tugman, 1945 (3), 148-154. 

C. A, Oakley, 1952 (1), 47-57. 


APPLIED PSYCHOLOGY ABROAD 


ychology in Canada. W, D, Tait and N, W. Morton, 1938 (3). 224233 

ia psychology in Spain. Alexander Chleusebairgue, 1939 (1), 33-41- 

Industrial psychology in Italy. C. A, Ferrari, 1939 (2), 141-151. € p jngha 

The use of sychological methods in war-time in Australia. K. S. Cunning 
1943 (3), 111-118. 


i eee 
f d social problems in a French rural distr! 
M. Lahy, 1938 (2), 116-133. 
An American Univ 


> ? bale itelet» 
ersity Institute of Aviation Psychology. Morris S. Vite 
1944 (3), 131-132. : 1. Cooks 
A note on Professional standards for Psychologists in Australia. P. H. C 
1946 (3), 150-152. 


Psychology. D. Russell Davis, 1947 (3), 105-119: 
Industrial psychology in New Zealand. L. S. 


Hearnshaw, 1948 (3), 134137, i3 
psychologists in Australian industry. P. H. Cook, 1949 (1), 384 
A review of Psychology in Australia. D, W., McElwai 
a, 


1950 (4), 245-248. ngo 
Psychology applied to industry and commerce in New Zealand, J. R. Jenning 
1951 (4), 254-258. 


The social Sciences in New Zealand. Dermot Straker, 1951 (4), 259-261. 
1 
. W. , 65-72, —— Raphael, 
cying employees’ opinions and attitudes. Winifred Ra 
1944 (4), 165-173. 
Grievances and their di 
5 


4) 
Splacement. H, E, O, James and Cora Tenen, 1946 ( 
w^ 181-187. r 


Awi & 


INDEX, 1938-1053 165 
A study of some stresses and strains within the working group. Winifred Raphael, 
_ 1947 (2), 92-101. . 1 

Attitudes to work among building operatives. Norah M. Davis, 1948 (2), 56-62. 

Adolescent attitudes to starting work. Gustav Jahoda, 1949 (3), 184-188. 

Absenteeism, turnover and morale in a metals fabrication factory. Willard A. Kerr, 
George ]. Koppelmeier and James ]. Sullivan, 1951 (1), 50-55. 

A study of some attitudes to factory work. J. Walker and R. Marriott, 1951 (3), 
181-191. 

Job satisfaction, productivity and morale: a case study, Irving R. Weschler, 
Murray Kahane and Robert Tannenbaum, 1952 (1). 1-14. 

Job attitudes and job choice among secondary modern school leavers. Gustav 
Jahoda, 1952 (3), 125-140. and 1952 (4), 206-224. 

Workers’ attitudes towards an establishment scheme. R. 4. Denerley, 1953 (1), 
I-10. s 

The hopes of industrial workers for their children. Norah M. Davis, 1953 (1), 11-22. 

A note on working morale and size of group. David Hewitt and Jesste Parfit, 
1953 (1), 38-42. : 

A note on E ERE technique of attitude scale construction, Pezer F. C. 
Castle, 1953 (2), 104-108. n 

Some problems in attitude survey methodology. R. Marriott, 1953 (3), 117-127- 

Attitudes of women operatives to promotion. Elizabeth. Livingstone, 1953 (4), 


191-199... 


AUTOBIOGRAPHY AND BIOGRAPHY 


An autobiography. James Drever, Senior, 1948 (1), 20-30. 

n autobiography. H. M. Vernon, 1948 (2), 73-82. a 5 
Adustrial psychology as I have seen it. Tom Hatherley Pear, 1948 (3); 107-117. 
; n autobiography. Albert William Wolters, 1948 (4), 180-189. 

' An autobiographical sketch. Cyril Lodowiec Burt, 1949 (1), 9-20. 
n autobiography. May Smith, 1949 (2), 74-80. 
An autobiography. Millais Culpin, 1949 (3). 149-152. 
An autobiography. G. H Miles, 1949 (4), 193-211, and 1950 (1), 31-39- 
The work of Elton Mayo. Patricia Elton Mayo, 1950 (1), 1-6. 
P autobiography. Stanley Wyatt, 1950 (2). 65-74- 


D. 
- PABLED. PERSONS 
. € vocational guid: f the disabled soldier. 1944 (4), 174-170. : 
Some Bored e oe nda adjustment of the blind. Eric®Farmer, 1946 (4), 
quo 157-162. ‘ : 
The Vocational guidance and employment of handicapped and disabled. young 
H People. William Duncan, 1951 (1); 56-63. 
anman on the employment of the disabled worker. 


109-115. à Ae. 
$ report di a study of the rehabilitation services of Great Britain. H. G. Maule, 


1952 (4), 225233. . 


Peter Cavanagh, 1952 (2), 


i Dy 
| CATION AND SCHOOLS 
Psychological approach to some educational problems. 
In ,, 295301. 

Praise inuation school. Fearnley Lane, 1943 (2); 92-97- 
The S dba and its relation to somc educational prob- 

„lems, Patrick Slater ) 139-155; Zu 

An Inquiry in Que cod s educational reforms. Cyril Burt, 1943 (4) 
157-167, and 1944 (1), 13-23- 


Marion Milner, 1939 (4). 


166 INDEX, 1938-1953 


The reluctance to teach. Rex Knight, 1945 (2), 53-60. 

A new post-primary school record. Mary Cockett, 1945 (2), 61-70. 5. 
Vocational education in Nazi Germany. Karla Schwelbova, 1945 (3), 140 4 n 
An investigation into the measurement of technical ability. L. J. Drew, 1947 

-48. 
videns on selection for technical schools. Patrick Slater, 1947 (3). 135-140. aod 
The significance of ability differences at eleven-plus. F. M. Earle, 1947 (4); s 
School records : a further comment on the Ince report. Alec Rodger, 1948 (1), 4 
County College problems for psychologists. P. R. Morris, 1949 (3), WES 
A psychological approach to the work of County Colleges. Olive A. ‘ 
1949 (4), 248-253. 


American trends in industrial incentives. Z. Clark Dickinson, 1938 (1), 17-29 

Social motives in economic activities. T. North Whitehead, 1938 (4) LA: 

Incentives to work: a study of unemployed adults in a special situation. 
Jahoda, 1942 (1), 20-30. zc us 

Some psychological cud women workers of payment by the individual bon 
method. Norah Davis, 1944 (2), 53-62. 

Incentives within the factory. W. B. D. Brown, 1945 (2), 82-92 

Payment and incentives. Charles Madge, 1948 (1), 39-45. 

The sociological background to incentives. Adam Curle, 1949 (1), 21-28. 

Incentives and the young worker. L. T. Wilkins, 1949 (4), 235-247. 


Advances in the theory and practice of incentives. C. 4. Mace, 1950 (4). 239-244 
Group incentive Payment schemes: the effects of 

group size. H. Campbell, 1952 
Measuring motivation in industry, 


: d o 
lack of understanding an 


(1), 15-21. 
Frank A. Heller, 1952 (2), 86-95. 


INDUSTRIAL PSYCHOLOGY " 


The unity of industrial psychology. L. 
The application of psychology to industr 
-6. 


e 


INCENTIVES AND MOTIVATION 


S. Hearnshaw, 1942 (2), 4354: 2h 
y and business. Morris S. Viteles, 1942 ) 


55-64. 
Industrial psychology and the future. Alan F. Mohun, 1 
War-time reflections on vocational problems. 
Occupational, psychologists and the 
1943 (4), 194-203. ) 
Experimental methods in industrial psychology. C. B. Frisby, 1944 (2). SO oe rra 
Difficulties of psychological field research in a fighting service. Dermot St 
1944 (3), 133-141. — i 
new Cambridge Unit of Research in A 
1945 (1), 15-19. 
War-time applications of 
1946 (1), 1-11. : 
Field theory and industrial psychology. Elliott Jaques, 1948 (3), 126-133- 
What is industrial Psychology? L. S. Hearnshaw, 1949 (1), 1-8. 
What is industrial Psychology? Rex Knight, 1949 (2), 65-73. 
What is industrial Psychology? Alec Rodger, 1949 (3), 170-179. 
What is industrial Psychology? F. C. Bartlett, 1949 (4), 212-218. es seneki 
Clinical psychology and its relation to industrial psychology. H. J. Ey I 


942 (4), 151156 ——— 
Angus Macrae, 1943 (3). 105 en 
assessment of temperament, Alec R 


jak 
pplied Psychology. K. J. W. C" 


: jteleS 
psychology: their value to industry. Morris S. Vue 


1950 (1) 48-53. — 
The psychological adviser’s problems. John B. Parr 


! Y» 1951 (2), 124-130- 
Field work in industrial psychology. T. A. Churton, 1953 (3), 164-174- x 


INDEX, 1038-1953 167 
INDUSTRIAL RELATIONS 
The Vories experiment. Willard Price, 1938 (4), 326-332. 
An industrial employee—a lifelong apprentice. F. L. Meyenberg, 1939 (1). 52-58- 
Industrial relations in the United States. Dwight L. Palmer, 1939 (3), 178-199. 
The group-mind in trade unionism. C. Delisle Burns, 1943 (2), 64-72. 
Industrial relations in a New Zealand factory. L. S. Hearnshaw, 1944 (1), 1-12. 
An employer's view of the future of industrial relations. Sir Charles Bartlett, 
1946 (3), 119-124. ] ; 
A psycho-dynamic approach to industrial relations. John Munro Fraser, 1946 (3), 
132-138. 
The human problems of the building industry: a general survey. C. Æ. Mace, 


. , 1950 (1), 18-30. e b 

Graham Wallas and the study of social problems in industry. Dennis Chapman, 
1950 (3), 160-167. ". 

An cxamination of the notion of communication in industry. P. H. Cook, 1951 (1), 

unu 1-14. 

The human problems of the building industry: joint consultation on building 


sites. Thelma Veness, 1951 (2), 131-141. . 
Some effects of joint consultation on the status and role of the supervisor. H. 


Campbell, 1953 (4), 200-206. 
INTERESTS ° 


The place of interests in vocational adjustment. J. G. W. Davies, 1939 (1), 42-51. 
ocational interests of elementary schoolchildren. P. M. Freeston, 1939 (3) 


223-237. 
Adolescent leisure in a working-class district. H. E. O. James and F. T. Moore, 
S 1940 (3), 132-145, and 1944 (1); 24-34- 
Some characteristic interests of schoolboys. W. H. N. Hotüph, 1941 (3). 133-144 


€ influence of the war on juvenile and adolescent vocational interests. P. 


Freeston, 1946 (3), 139-149. . 
Age and igtelligence in relation to leisure interests. J. W. Reeves and Patrick 


Slater, 1947 (3), 111-124. 


l 
NTERVIEWING 
Interviewing candidates for technical appointments or training. N. 


., 1945 (4), 161-179. , 

The short Le MEN interview. B. D. Misselbrook, 1946 (2), 85-97: 
he occupational interview : a review of its functions. Edith O.sMercer, 1951 (4), 
„q 217-224. 

The worthwhileness of the interview. Alec Rodger, 1952 (2), 101-106. 


A. B. Wilson, 


L 
ABOUR TURNOVER AND ABSENTEEISM 
sha inquiry into labour turnover in the London district. W. Raphael, L. S. Hearn- 
shaw, R. T. Medd and J. H. Munro Fraser, 1938 (3), 196-214. : 
n inquiry into labour turgover in the Leeds district. W. Raphael, 1. H. B. White, 
L. S. Hearnshaw and ]. H. Munro Fraser, 1938 (4), 257-270. 
! Problems of war-time attendance. Winifred Raphael, 1941 (2), 53-60. 
i senteeism at a Midlands munition factory. V.J. Gosden, 1942 (3), 125-133- 
he young absentec. E. G. Greenwell, 1945 (2). 71-75- . f 
senteeism, turnover and morale in a metals fabrication factory. Willard A. Kerr, 
George J. ier and James J. Sullivan, 1951 (1); 50-55- 
Absence M oie AA pare Ret Qe S055 rude Behrend, 


1953 (2), 69-79. 
The mobility of labour in Great Britain. Geoffrey Thomas, 1953 (4) 215-220. 


168 INDEX, 1938-1953 


. T 
MANAGEMENT AND SUPERVISION (see also Selection of Managers and Supe 
visors and Training of Managers and Supervisors) 


Hazards of promotion. Ernest Dockray, 1942 (3), 143-144. E 
The Sorta of forewomen in New Zealand. Maud Eaton, 1946 (4), 166-174. 


d ; A iety: 
The supervisory grades: some notes on their position in the industrial society 
ohn Munro Fraser, 1946 (4), 175-180. acuit 
en E and status of supervisors : III. LAS I. J. Blain, P. F. C. Cas 
I. D. Handyside and D. M. Sidney, 1951 (4). 225232. — , ji 
An experimental approach to the study of leadership." Cecil A. Gibb, 1951 (4 É 
e. T 1953 (i) 
Attitudes of women operatives to promotion. Elizabeth Livingstone, 195 
191-199. ee ii 
Some Gee of joint consultation on the status and role of the supervisor 
Campbell, 1953 (4), 200-206, 


MENTAL DEFICIENCY 


The mental defective and agriculture. Graham Foulds, 1944 (3). ATA annah 
redicting the occupational adequacy of certified mental defectives. N. 
and J. Tizard, 1951 (3), 205-211. 


f ) ) 
* occupational success of feeble-minded adolescents. N, O'Connor, 1953 G 
157-163. 


MERIT-RATING AND REPORTING PR 
Industrial assessments : 
RSS P 29: 
Staff reporting in a Government department. Edgar Anstey, 1950 (4), 200-2 
he construction‘of a staff report form. W, M. O'Neil, 1952 (3), 141-157- Torsten 
Ratings by acquaintances as a means of obtaining validation criteria. Tors 
Husen, 1952 (3), 176-182, 7.68: 
A study of a meritrating scheme in a factory. Norah M. Davis, 1953 (2). 57 


MILITARY APPLICATIONS OF 
Services) 


Psychological work during the Spanish war. Emilio Mira, 1939 (3), 165-177- 

The personnel system in the American Army, 1941 (4), 165-172, logis 

Psychology in .war: the military work of American and German psycholog 
Cyril Burt, 1942 (3), 95-110. 


Lu 
Difficulties of Psychological field rescarch in a fighting service, Dermot Strak 
1944 (3), 133-141. ) 
Notes on problems of selection and training in war and peace, E. 4. Bott, 1945 e 
117-120, 


The work of the Admiralty Psychologists, Alec Rodger, 1945 (3), 132-139- 


) 
€ Army’s use of psychology during the war. Brigadier G. N. Tuck, 1946 G 
113-118, 


Psychology in the forces. 


OCEDURES 


3 : : 6 0) 
some problems and Suggestions, Alice W, Heim, 1946 C 


; ndis 
PSYCHOLOGY (sec also Selection in 


Cyril Burt, 1947 (3), 141-146, 


MOTION STUDY AND EQUIPMENT DESIGN (3) 
Increased production through movement study. N. N. Exton-Wood, 1943 
132-138. 
Motion study in wartime. Anne G. Shaw, 1947 (4), 188-192. 
Men, machines and productivity, F. 


C. Bartlett, 1948 (4) 190-196. — (2 
Human factors in the design of aircraft cock pits, H, P. Ruffell Smith, 1950 
120-123. 


INDEX, 1938-1953 169 


Human factors in the design of machinery and working methods. C. B. Frisby, 
1950 (3), 168-173. 4 

A new indicator of machine tool travel. C. B. Gibbs, 1952 (4), 234-242. 

Fitting the job to the sailor. K. F. H. Murrell, 1953 (1), 30-37- 

Theory of the ‘Therblig’. G. Patrick Meredith, 1953 (3). 128-136. 


NON-INDUSTRIAL APPLICATIONS OF PSYCHOLOGY 
The judgments of test bakers. David Katz, 1938 (2). 139-148. 
Industrial psychology in banks, 1938 (3). 239-242. 
he servant problem. Charles S. Myers, 1939 (2). 77-88. 
Occupational misfits in domestic service. J. D. Cummings, 1940 (4), 206-225. 
Some Psychological problems of the scientific worker. Charles S. Myers, 1941 (1), 

26-35. 

Some Psychological views on retail salesmanship. R. W. M. Krauss, 1946 (2), 68-73. 

Some Psychological aspects of craftsmanship in dairying. Roland Harper, 1950 (4), 
230-238. 

Predicting aptitude for dentistry. B. G. R. Moore and E. A. Peel, 1951 (3), 192-199. 


Oc 7 

PECUPATIONAL MEDICINE AND HEALTH í 
An experiment on nutrition. 4. H. Seymour and J. E. F. Whitaker, 1938 (3), 
nay ERS eek a r 
To what dut is the health of industrial workers dependent on occupation? 
s. H. M. Vernon, 1939 (1), 1024. [ ag 
The mental t rrr del of some industrial illnesses. Howard E. Collier, 


1939 (2), 89-97. 
Some problems of the war worker. 4 Factory Doctor, 1943 (1), 34-38. 


n investigation into social factors in maladjustment. W. Martin Dawson, 
spy 1944 (1), 41-51. 
Unfit on psychiatric grounds", J. R. Rees, 1946 (3), 125-131. T 
"port on a study of the rehabilitation services of Great Britain. H. G. Maule, 


1952 (4), 225-233, 


Dee 
UPa er 
m TONAL SUCCESS 
Ups. 
s Occu tona] success, M, B. Stott, 1939 (2), 120140 — , 206-225. 
| What stona misfits in domestic service. J. D. Cummings, 1949 (4) 


poat is occüpationa] success? M. B. Stott, 1950 (2), 105-112 


lation “cupational success? Joan Wynn Reeves, 1950 (3). 1534959 iro watt 
Th, n Engla skill and adjustment of a group o 


-165. : 
estab gent: Anthony H. Richmond, 1951 (3) 153: o spational adjustment. 


k 1 iteria O 
lastaj, PENE or research purposes of two crit 


What js occupational success? J. G. W. Davies, 1950 (1) 717 
” Heron, 1952 (2), 78-85. 


N OF work 


Dd mach: £ 
Banisa Chines. S, Wyatt, 1939 (4), 249-257: , M 
Piper ation plan. J, w Felix, 1939 (4) 268-284. H. M. Vernon 


War. 
1) 9Í munition factories during the Gregi 
e eh REN ; Mitchell, 1943 (3); 119735; 2-195- 
esperi Surin munitions work: THouie M Skilbeck ea d 


9n change of work. G. H. Miles and à 
and 8 group Sd output. R. Marriott, 1949 o at operators. 
We Cune Night performance of teleprinter SW! 


ch oc» 1949 (2 M J cz Sharp, 1051 (2s 
9n the Unit ot asii vig Cox anit Re Ae ice PAR 


R. C. 


90-108. 


168 INDEX, 1938-1953 
MANAGEMENT AND SUPERVISION 
visors and Training of M 

Hazards of Promotion. Ernest 
The position of forewomen in 
The Supervisory grades; 
John Munro Fraser, 1946 (4), 175-180. 


^. C, Castle 
Selection, training and status of supervisors : III. Status. I. J. Blain, P. F. C. 
J. D. Handyside and D 


- M. Sidney, 1951 (4), 225-232. 
An experimental approach to th 


H Su T 
(see also Selection of Managers and Supe 
anagers and Supervisors) 


Dockray, 1942 (3), 143-144. » 
New Zealand. Maud Eaton, 1946 (4). 166 ERN 
some notes on their position in the industria 


; (4) 
the study of leadership. Cecil A. Gibb, 195! i 
233-248, 


() 
Attitudes of women operatives to Promotion. Elizabeth Livingstone, 1953 
191-199. 


a m. : isor. 
Some effects of joint consultation on the status and role of the supervis 
Campbell, 1953 (4), 200-206. 


MENTAL DEFICIENCY 
The mental defective and agriculture. 


"Conn! 
Predicting the occupational adequacy of certified mental defectives. N. OC? 
and J. Tizard, 1951 (3), 205-211, r .. 1953 (3) 
he occupational success of feeble-minded adolescents. N., O'Connor, 19 
157-163. 


Graham Foulds, 1944 (3). 142-147: 


MERIT-RATING AND REPORTING PROCEDURES 
Industrial assessments : 


3 ^ 
some problems and Suggestions. Alice W. Heim, 194 

2433. 
Staff reporting 


( 1) 


in a Government department. 
he construction?of a staff report form. wW., 
Ratings by acquaintances as a means of 


Husen, 1952 (3), 176-182. i 7-68: 
A study of a merit-rating scheme in a factory. Norah M. Davis, 1953,(2)> 5 


MILITARY APPLICATIONS OF 


Services) 


Psychological work during the Spanish war. Emilio Mira, 1939 (3), 165-177: f 
he personnel system in the American Army, 1941 (4), 165-172. -hologis? 
Psychology in war: the military work of American and German psych 
Cyril Burt, 1942 (3), 95-110. Sirak” 
Difficulties of psychological field research in a fighting service. Dermot 
1944 (3, A 
Notes on problems of selection and training 
117-120. 


The work of the Admiralty Psychologists. Alec Rodger, 
The Army's use of psychology 
113-118, 


Psychology in the forces. 


Edgar Anstey, 1950 (4). 200 
M. O'Neil, 1952 (3), 141-157- 


porte! 
Ha A : Tors 
obtaining validation criteria. 


UE 
PSYCHOLOGY (sec also Selection i? 


(3) 
in war and peace. E. A. Bott, 1945 


» 1945 (3), 132-139: (3) 
during the war. Brigadier G. N. Tuck, 1946 


Cyril Burt, 1947 (3), 141-146. 


MOTION STUDY AND EQUIPMENT DESIGN 
Increased production tl 
132-138. 
Motion study in wartime. Anne G. Shaw, 1947 (4), 188-192, 
Men, machines and productivity. F. C. Bartlett, 1948 (4), 190-196, 
Human factors in the design of aircraft cockpits. H, p: Ruffeil Smith, 1950 
120-123. 


hrough movement study. 


2 
N. N. Exton-Wood, 1943 g 


(2 


H. 
| 


Pea) (3): 168-75. 
Fitting iator of machine tool travel. C. B. Gibbs, 1952 (4). 234-242. 
meee job to the sailor. K. F. H. Murrell, 1953 (1). 30-37- 
ry of the ‘Therblig’. G. Patrick Meredith, 1953 (3), 128-136. 


NON. J x 
Eos RIAL APPLICATIONS OF PSYCHOLOGY 
jj, jbdgments of test bakers. David Katz, 1938 (2). 139-148. 
n ial psychology in banks, 1938 (3). 239-242. 
ervant problem. Charles S. Myers, 1939 (2). 77-88. 


ecupational misfits in domestic service. J; D. Cummings, 1940 (4), 206-225- 
Charles S. Myers, 1941 a) 


J INDEX, 1938-1953 169 

"man factors in the design of machinery and working methods. C. B. Frisby, 
B ological problems of the scientific worker. 

Semen. 

UM Psychological views on retail salesmanship. R. W. M. Krauss, 1946 (2), 68-73. 

E logies aspects of craftsmanship in dairying. Roland Harper, 1950 (4), 

238. 

1 


Predicti i 
edicting aptitude for dentistry. B. G. R. Moore and E. A. Peel, 1951 (3), 192-199. 


ÜCCUp 4 r 
PATIONAL MEDICINE AND HEALTH 


n experiment on nutrition. 4. H. Seymour and J. E. F. Whitaker, 1938 (3), 


To os e 
What extent is the health of industri: 


"The H. M. Vernon, 1939 (1). 10-24- P 39 
Howard E. Collier, 


f some industrial illnesses. 


il workers dependent on occupation? 


mental manifestations O 


1939 (2), 89-97. 
S 9:97 
M problems of the war worker. A Factory Doctor, 1943 (1)s 34-38. 
Investigation into social factors in maladjustment. W. Martin Dawson, 
“Un 1944 (1), 41-51. 
t on psychiatric grounds”. J. R. Rees, 1946 (3), 125-131. 
Maule, 


Ar EASY S NOS 
€port on a study of the rehabilitation services of Great Britain. H. G. 


1952 (4), 225-233. 


9e 
CUPATIONAL SUCCESS 
ccupational success. M. B. Stott, 1939 (2), 126-140. 
‘cupational misfits in domestic service. J. D- Cummings, 1940 (4), 206-225. 
at is occupational success? J. G. W. Davies, 1950 (1), 7-17- 
? M.B. Stott, 1950 (2), 105-112. 
at is occupational success? Joan Wynn Reeves, 1950 (3), 153-159. 
elation between skill and adjustment of a group of West Indian Negro workers 
mond, 1951 (3). 153-165- 


oses of two criteria of occupational adjustment. 


at is occupational success 


T in England. Anthony H. Ric 
he establishment for research purp 


Alastair Heron, 1952 (2), 78-85- 


9 
i "GANISATION oF WORK T 
ines. S. Wyatt, 1939 (4); 249257- 
orkers and machines W Feliz, 1939 (4), 268-284. 


n. [. 


2 re-organisation p!à i 
: 8 P tion factories during the Great War. H. M. Vernon 


uni 
: Parttime labour in munitions work. J. Howie Mitchell, 19, 
| 1 ; ; 1943 (3), 119-125. 
An experiment on change of work. A x Miles and O. Nu vs 
ize of working grouP CO Ad due EE 1949 (1), 47-57. CADET 
he day and night pee cleprinter switchboard operators. R. C. 


Browne, 1949 (2), "otl Davi, 
Research on the unit of wors. avid Cox and K. M. Dyce Sharp, 195x (2), 99-108. 


170 INDEX, 1938-1953 
An estimate of the size of primary 


Handyside, 1952 (2), 107-108. j a 

A note on working morale and size of group. David Hewitt and Jessie Parfi 
1953 (1), 38-42. . E. 

e AT a research and development establishment. Sir John Cockerof 


1953 (3), 152-156. 


working groups in British industry. John D 


PHYSICAL CONDITIONS OF WORK 


Some aspects of the problem of noise. 4. H. Davis, 1938 (1), 43-55. Š p 
Heating, ventilation and lighting for industry in war-time. IV. Douglas Seymot 
1940 (1), 56-64. 
e work of the Departmental C 
Wilson, 1941 (1), 1-9. 


| 
[ 
Principles of factory ventilation and heating. T. Bedford, 1941 (2), 7789. 


; a, gaude ce n R. 
ommittee on Lighting in Factories. Dunca 


-196. 
Heating and ventilation after the war. W. Douglas Seymour, 1942 (4), 190-19 
Do we love noise? 4. R, Williams, 1944 (1), 35-40. 


PRODUCTIVITY 


Men, machines and productivity. F, C 
Size of working group and output. R. Marriott, 1949 (1), 47-57. 
Socio-psychological factors in productivity, R. Marriott, 1 
Levels of expectation in productivity. R. G. Stansfield, 19 


- Bartlett, 1948 (4), 190-196. 


951 (1), 15-24. 
51 (1), 25-34: 
SATISFACTION AT WORK 

Varieties of work and leisure. Denys Harding, 1938 (2), 104-115. 

Satisfactions in work. Nigel Balchin, 1947 (3), 125-134. 

Satisfactions in work. C. A. Mace, 1948 (1), 5-19, and 1948 (2), 103-104. 


t 1 4 1 schlt 
Job satisfaction, productivity and morale: à case study. Irving R. Wesch 
_ Murray Kahane and Robert Tannenbaum, 1952 (1), 1-14. (2) 
Raising job satisfaction : a utilitarian approach. John D. Handyside, 1953 
89-97. 


e 


SELECTION 


The rationale of scientific sel 


€ economics of vocational selection. Patrick Slater 0-149" 
Standards of acceptance in personnel selection, Dermot Straker, 1948 (3). 14 3 


1^ 

e importance of information in personnel selection. Dermot Straker, 1949 ( 
2937. 

SELECTION IN THE CIVIL SERVICE 


The work of the Civil Service 
The validation of the Civil 


1950 (2), 75-95. 


224 
Selection Board. N. A. B. Wilson, 1948 (4) PT 
Service Selection Board procedures. P. E. 


SELECTION IN THE SERVICES 2 


ino 
Psychological tests in the Army and Air Force of foreign countries. Pryns Hopk 
1939 (1), 59-63. 


The selection of Army personnel, 


War Office Selection Boards. F. I. de la P. Garforth, 1945 (2), 97-108. 
Psychological methods of per: i r i 


Mercer, 1945 (4), 180-200. tablish” 
The development of personnel selection procedure in a Naval Entry Es 


ment. J. R. Jennings, 1947 (2), 82-91. * 


X 


INDEX, 1938-1953 171 


Psychological tests in the Royal Navy, Army and A.T.S. P. E. Vernon, 1947 (2), 


53-74- 
The selection and classification of R.A.F. air crew. ]. B. Parry, 1947 (4), 158-169. 
Follow-up of personnel selection in the A.T.S. Mary Wickham, 1949 (3), 153-169. 
Officer selection in the British Army, 1942-1945. Ben S. Morris, 1949 (4), 219-234. 
Seasonal Auctuation in the average ability of men available for National Service. 
Sylvia Anthony, 1953 (4), 207-214. 


SELECTION OF APPRENTICES 

An investigation into the selection of apprentices for the engineering industry. 
; Frank Holliday, 1940 (2), 69-81. 
further investigation into the selection of apprentices for the engineering 
industry. Frank Holliday, 1941 (4), 173-184. 

A survey of an investigation into the selection of apprentices for the engineering 
industry. Frank Holliday, 1942 (1), 1-19. 

The relation. between psychological test scores and subsequent proficiency of 
apprentices in the engineering industry. Frank Holliday, 1943 (4), 168-185. 

A selection technique for pre-apprenticeship courses. L. J. Drew, 1946 (1), 34-43. 


| SELECTION OF MANAGERS AND SUPERVISORS 


An experiment in the selection of sales managers. J. H. Mitchell, 1938 (4), 308-318. 
Suggestions Íor management selection and training. 4. H. Seymour, 1943 (4), 
186-193. 

n experiment with group methods in the selection of trainees for senior manage- 
. ment positions. John Munro Fraser, 1946 (2), 63-67. 
Staff transfers and promotions. J. V. Bosly, 1946 (2), 81-84. 
New-type selection boards in industry. John Munro Fraser, 1947 (4), 170-178. 
Selection for management. lec Rodger, 1947 (4), 203-206. 

€w-type selection boards : a further communication. John Munro Fraser, 1950 (1), 
» 1047.9 : ' 
Contribütion of two group discussion techniques to a validated test battery. 4. G. 
., Arbous and Joy Maree, 1951 (2), 73:89. . 2 ad M 
Selection, training and status of supervisors: I, Selection. P. F. C. Castle and 
, F. I. de la P. Garforth, 1951 (2), 109-123. . . 
Some recent work with group selection. techniques. Martin. Higham, 1952 (3), 


169-175. 


i 


Ski d 
“ECTION OF OPERATIVES 
Selecting personnel for the Swedish State Railways with the aid of psychological 


> tests, Anderberg, 1 , 211-222. 

The m A in e i Cae Chleusebairgue, 1940 (3); 146-161, 
n investigation into the allocation of labour in a filling factory. Valerze C. Stone, 

^« 1945 (1), 6-14. 

The epu of d 

Pe, 195° (2), 96-104. 
Sychological procedures in t 

1950 (2), 113-119. 


he building industry: guidance, selection and training. 


he selection of factory operatives, W. S. Porteous, 


Kirg, 


The measurement of human skill. F. C. Bartlett, 1948 (1), 31-38, and 1948 (2), 83-91. 
Di € analysis of human skills. C. 4. Mace, 1950 (3), 125-140. 
Miculties of older people in industry. R. M. Belbin, 1953 (4). 177-190. 


e 


172 INDEX, 1938-1953 
STATISTICS 


Recent developments of statistical method in psychology. Cyril Burt, 1938 (3) 
169-177. honton 

Recent developments of statistical method in psychology. Godfrey Thom 

ey, 1938 (4), 319-325. 

l'he factors of the mind. Godfrey Thomson, 1941 (1), 36-46. 219000 

The value of statistics in vocational psychology. Cyril Burt, 1942 (4), 164-174» 
1943 (1), 25-33. A 

The use of percentiles, Patrick Slater, 1943 (2), 73-81. 

Some reflections on record keeping. May Smith, 1944 (4), 177-181. 

Simplified factor analysis. C. J, Adcock, 1946 (4), 188-198. 


TESTS 


Selection tests for chemical process workers. W. G. Hiscock, 1938 (3), 178-186. | 

Intelligence testing in a rural area. Dermot Straker, 1939 (1), 25:32. Pryns 

Psychological tests in the Army and Air Force of foreign countries. y! 
Hopkins, 1939 (1), 59-63. 

The use of tests in vocational guidance. Alec Rodger, 1939 (3), 200-210. (1): 

Some group tests of spatial judgment or practical ability. Patrick Slater, 1949 


4055. smith, 
The conversion of scores on G.T, 33 to Intelligence Quotients, B. Babington gi 
1940 (4), 184-197. 1 (1) 
Tests for selecting secondary and technical school children. Patrick Slater, 194 
10-25. Trish 
Short tests of low-grade intelligence. P. E, Vernon, F., ]. S. Esher and E. L. Toi 
1941 (3), 107-132, | 
Notes on testing groups of young children, Patrick Slater, 1942 (1), 31-38- 
Aptitude testing for secondary courses. George Kerr, 1942 (2), 7382. im. 
A new use for the Institute's Clerical Test in America. Grace M. Oberhe 
. 1942 (2), 83-86. 
Tests of technical aptitude. Clifford W., Shuttleworth, 1942 (4), 475-182. 
An as to devise a test of aesthetic appreciation, Phyllis Nanhey, 194? 
183-189, 


Prognostic tests for students of architecture. D, W, Harding, 1943 (3) 126137, 
The development of spatial judgment and its relation to some educational f 
lems, Patrick Slater, 1943 (3), 139-155. Ne fi 
The relation between psychological test scores and subsequent proficiency $ 
apprentices in the engineering industry. Frank Holliday, 1943 (4) 15 
year's experience of selection tests for engineering Operatives, Amy C. An 
1944 (3), 126-130, u) 
An investigation into the measurement of technical ability. L. J. Drew, 1947 


(4) 


34-48. 2) 
Psychological tests in the Royal Navy, Army and A.T.S. P. E. Vernon, 1947 | 
Evidence on 


1 40+ 
selection for technical schools. Patrick Slater, 1947 (3), 135 14 Bp: 
The developm 


\ ent of a new test of manual dexteritv, R, Cockett, 1947 (4) 179 go 

Measuring spatial ability in school pupils. /. Macfarlane Smith, 1948 (3) 53 (9 

Intellectual ability and occupational grade. G. A. Foulds and J. C. Raven, 194 
197-203. 

A re-analysis of Slater's 5 

Occupational norms for 
1949 (1), 58-59. — 

The structure of practical abilities, P, E, Vernon, 1949 (2), 81-96. 


ns anh 
"The relation between self-assessment and test indications of practical ability- F 
Holliday, 1949 (2), 112-120, 


0, 
patial judgment research. Cyril Adcock, 1948 (4): venom 
the 20-minute Progressive Matrices Test. Philip E. 


INDEX, 1938-1953 173 


Test performances of A.T.S. recruits from certain civilian occupations, Joan 
Lingwood, 1952 (1), 35-46. ^ 

The linear relationship between age and score of adults in intelligence tests. D. F 
Vincent, 1952 (4), 243-249. 


TRAINING 


The transfer of training. G. Patrick Meredith, 1941 (2), 61-76. 
Principles of industrial training. 1. J. Blain, 1944 (3), 105-111. 
Some aspects of organised training. 4. 1. G. Hewitt, 1944 (4), 185-191. 
Field research in flying training. C. B. Frisby, 1947 (1), 24:33. 


TRAINING OF MANAGERS AND SUPERVISORS 


Suggestions. for management selection and training. 4. H. Seymour, 1943 (4), 
.. 186-193. ^ 

Selection, training and status of supervisors : II. Training. F. I. de la P. Garforth, 

Harold F. Lock and D. M. Sidney, 1951 (3), 166-180. s ] 

Education for management in the United States: some impressions and reflections. 
„n C. A. Mace, 1952 (2), 61-69. à 

The evaluation of human relations training for supervisors. P. F. C. Castle, 1952 
200. 1912205. AN. 1 , i. 

Some impressions of human relations training for supervisors. W. H. Scott and 


lan McGisering, 1953 (3). 137-151. 


TRAINING OF OPERATIVES 
A human factor in juvenile training. N. S. Woods, 1938 (1), 56-64. 
l'he training of industrial workers. B. Ungerson, 1940 (1), 26-39. . 
ote on the training of the adolescent through leisure pursuits. C. B. Frisby, 1944 
m, (4), 182-184. =" c 
Vraining workers’ representatives, Christina Hyde, 1945 (2), 93:96. 


ly 
RAINING Of PSYCHOLOGISTS 
Individual differences among psychological workers. J. G. W. Davies, 1940 (2), 
Rene O4-100, J Á ] 
The taining of occupational psychologists. C. B. Frisby, 1944 (4). 157-164. 
Training the industrial. psychologist. Edith O. Mercer, 1948 (2), 63-72- 
i raining the industrial psychologist. James Drever, 1948 (3), 118-125. 
"aining the industrial psychologist. N. er E Un S (4), a 
„ining the industrial ps chologist. C. B. Frisby, 1948 (4), 173-189- 
Us Bost graduate irai br of psychologists. N. 4. B. Wilson, 1950 (3), 174-179. 
E post-graduate training of psychologists. Rex Knight, 1950 (4), 193-199. 
Practical training for psychology students. Denis McMahon, 1951 W ox. ; 
Post-graduate diploma in occupational psychology. Alee Rodger, 1952 (3), 
183-186. 


Dow P bts. Alec Rodger, 1938 (3), 187-195. 
A sd Me pow Nu dogs in ET are kr Macdonald, 

Eu dons ten years’ work by the Birmingham Education 

E o xr MIT 

j de ace of eeh ioon adjustment. J. G, Vd 1939 (1), 42:51. 
eui eben ces fC since Aic Rego, IQ mias 


Voca 


` 


174 INDEX, 1938-1953 


A vocational adviser’s case work. N. A. B. Wilson, 1939 (4), 258-267. 285294 
Reflections of a headmistress on vocational guidance. Mary Pratt, 1939 (4) 
Factor analysis and vocational guidance. Patrick Slater, 1939 (4), 302-306- 
Some occupational attitudes of girls. Edith O. Mercer, 1940 (1), 1425- 
Vocational guidance in New Zealand. R. Winterbourn, 1940 (3), pe. 
The vocational information possessed by secondary schoolgirls. /oun 

1941 (4), 185-198. 1 8 
The Friends’ Appointments Board. H. A. T. Child, 1941 (4), 199-208. 
The appraisal of vocational guidance. M. B. Stott, 1943 (1), 6-16. 


vood, 


D nce, E Pana 
The Birmingham experiments in vocational selection and guidance. E. ; 
Hunt, 1943 (2), 53-63. " < 1943 2) 
The place of vocational guidance in a child guidance clinic. Alice Haas, 194 
87-91. 


The man and his job: from war to peace. Alec Rodger, 1944 (2), 634. 75: 
Industrial planning and vocational guidance. H. A. T. Child, 1944 (2) 69 

The vocational guidance of the disabled soldier. 1944 (4), 174-176. d porti! 
Vocational psychology and choice of employment. E. Patricia Hunt an 

Smith, 1945 (3), 109-116. M. B. S 
Some differences between boys and girls in vocational guidance. M. 

1945 (3), 121-131. E ) 20121" 
Vocational guidance in a Scottish county area. John Meiklejohn, 1945 (4 "1946 (4) 
Some aspects in the occupational adjustment of the blind. Eric Farmer, 

157-162. 7 1949 
Vocational guidance in Warrington. J. W, Reeves and V. W. Wilson, M. 

97-111. p. Kris 
The Veterans Administration Vocational Guidance programme. Norton t- x 

1950 (4), 249-255. (0 


1 
E : ; , ival Smith, 195 
Twenty-five years of research in vocational guidance. Percival Smith, !9 


thy 


e 


Current research needs in vocational guidance. Alec Rodger, 1951 (1), 4 uni 
The vocational guidance and employment of handicapped and disa 
people. William Duncan, 1951 (1), 56-63. # a (2) up 
Current research needs in vocational guidance. Harold F., Lock, 1951 ld 20025. 
Current research needs in vocational guidance. Denis McMahon, 1951 G "1052 (Qi 
Hanman on the employment of the disabled worker. Peter Cavanagh, 
109-115. 
Job aate and job choice among secondary modern school leavers- i 
Jahoda, 1952 (3), 125-140, and 1952 (4), 206-224. NBS sol! 
Difficulties in the validation of vocational guidance procedures. Mary 


1952 (3), 158-168. 


gusti, 


YOUNG WORKERS 


Some occupational attitudes of girls. Edith O. Mercer, 1940 (1), 14-25- fay Sm” 
A study of temporarily unemployed girls at a junior instruction centre. M 

and Margaret Leiper, 1940 (2), 82-93. T. M 
Adolescent leisure in a working-class district. H. E. O., James and F. T. S 

1940 (3), 132-145, and 1944 (1), 24-34. S og, Fi 
Note on the training of the adolescent through leisure pursuits, C. B. 

1944 (4), 182-184. 28! 
Unrest and changes in juvenile-employment. E. G. Greenwell, 1945 (1), 353 
The young absentee. E. G, Greenwell, 1945 (2) 71-75. 6-3! 
Some reflections upon juvenile employment. James A. Goodbrand, 1945 (2 Te 
The Juvenile Employment Service: four comments on th 

Rodger, 1946 (2), 74-80. ‘ 
A shop window of careers. E, G. Greenwel!, 1946 (4), 163-165, 


"m 


* Ince Report. 


INDEX, 1938-1953 175 


So nm 
me problems of discipline among adolescents in factories. Cora Tenen, 1947 (2); 


7591. 
Bienen: attitudes to starting work. Gustav Jahoda, 1949 (3), 184-188. 
ol Em the young worker. L. T. Wilkins, 1949 (4), 235247- 
Em and job choice among secondary modern school leavers. Gustav 
oda, 1952 (3), 125-140, and 1952 (4), 206-224. 


MISCELLA NEOUS 


T ; 
n peu hygiene of intellectual work. Charles S. Myers, 1938 (1), 5-16. 
Stienc "operation of social groups. F. C. Bartlett, 1938 (1), 30-42- 
nee social service. Sir Richard Gregory, 1938 (2), 134-138. 
a Une and birth rate. L. S. Penrose, 1939 (2); 110-125. 
eu dis conflicts in occupational life. G. Ichheiser, 1940 (2), 107-111. 
ES. and some mental traits. Major Greentwood and May Smith, 1941 (3), 
145-154. 
paginering and aesthetics. Charles S. Myers, 1942 (3), 120-124. 
Some ons and their significance. L. 1. Hunt, 1942 (3), 134-142- 
the r Freblents of inspection. Winifred Raphael, 1942 (4), 157-163. 
a Oleration of conflict. Marion Milner, 1943 (1), 17-24- 
cts of the whole-time employment of mothers in industry. Hilda Menzies, 
The 1244 (2), 7685. i 
rhe ex-service man in civil employment. R. A. C. Radcliffe, 1945 (1), 1-5- 
Neca! of participation. Gordon W. Allport, 1946 (2), 5462. 
Cor Topological background to work. Raymond Firth, 1948 (2), 94-102. 
nmunity studies and community education in relation to social change. Ben 
The ^ Morris, 1949 (3), 129-139. 
"he echnique of role-reversal : a preliminary note. John Cohen, 1951 (1), 64-66. 
use and value of graphical methods of presenting quantitative data. M. D. 
Som non, 1952 (1), 2234. i 
me working hypotheses and 
T and conferences. John Cohen, 1952 (2), 70-77- 
€ use and value of graphical material with a written text. M. D. Vernon, 
Re , 1952 (2), 96-100. 
’esistance to change. C. Æ. Mace, 1953 (1), 23:29. 
Ocial aspects of industrial change. J. H. Smith, 1953 (2), 80-88. 
€ Relay Assembly Test Room in retrospect. Michael Argyle, 1953 (2), 98-103. 


provisional conclusions in the study of committees 


| | 


Book Reviews 


don : 
European Impressions of the American Worker. By ROBERT w. emo d Unt 
Geoffrey Cumberledge, oie Viyersity Press; and New York : 
versity Press. 1953. Pp. ix+62. Price 12s. E zil 
This is ne first E 3 series of monographs entitled Human Resources WEM S 
by the Graduate School of Business of Columbia University. In the eit frequently 
for its production are given. “ Because of lack of perspective, Americans a as wells 
failed to understand the sources of their country's strengths and weaknesses a^ during 
those of other nations. Many of the difficulties which the nation has ce aa its 
the post-war years in its efforts to assist the free world to rehabilitate obs a b» Thus, 
economic structure are the results of the way Americans view their own histo 7 inc 
although addressed primarily to readers in the U.S.A., the book has a very rca 


ves 
A : Š “ se themsel 

to citizens of other countries as a determined attempt by Americans “ to see 

as others see them ”, 


The book is in two à 885 an 
in America of a number of Europeans who visited the United States rae 2 id 
1910. The second part is based on the reports of British Productivity Tea 


f 
le of 


d 
: uote! 
test the representativeness of the sample q! 


; ; bserver* 
would require a minor rescarch. The pi 1 


z 4 bs highl 
is, however, consistent. It is of a classless society, independent, hard-working, 


The second part, which is based on 61 of the 66 
U.S.A. under the auspices of the Anglo-Am 
more readily ; the sampling of the 

The picture 
drawn by the visi 


Zest, intense but efficient work, wid 


2 jes; 
2 ues "n theor'^^ 
expansionist outlook, absence of support for socialistic t is 


harmony. 


Two main points deserve careful consideration : 
second, what lessons can we draw from these studies? 


question first. This reviewer feels that Smuts ee 
isited a highly selected sample of y o 


ne 
F i: e o 
first, is the picture a tru 

s not 


ae c atte! 

;, (The * Training of Operatives (og 

lzens ^f States which are remo ach 
ter that are almost nationalistic. Thon ant 

T overawed by the immense size of the country ". The jca 


h travelled much farther than most, was inclined to be SCP for 


a E Rud $ less © 
a s: “American life is characterised by the Y$ 
mality than is customary in Britain. Within the works friendly greetings an rades 
of Christian names are universal. These practices seem to create an air of com Ao 

u 


nd tend to encourage the feeling of belonging - 
organisation. However, there did not appear to be the same fundamenta 
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Téspect and trust as in the British industry ". The 'Gas' Team, which achieved some- 
Ing like a ‘ coast-to-coast hook-up ', is notable for its blunt remark: “ No evidence 
Was produced that could satisfy the Team that the American gasworker in general was 
Wor! ing harder than his British counterpart ".) However, the issue of geographical 
sampling is something of a quibble, as the Teams did in fact spend most of their time 
n the most heavily populated and most highly industrialised part—the north-eastern 
Quarter—of the United States. 
Buch more serious is the question of sampling on an “efficiency ? basis. In the 
" Ies conducted by the N.LI.P. into supervision and joint consultation in British indus- 
Y» a high rate of refusal to permit visits by investigators occurred (only 16 per cent. of 
LN Were prepared even to answer a reply-paid questionnaire), and this sampling bias 
fai okl stated in the reports of these inquiries. The A.A.C.P. Reports nowhere state 
om Proportion of.firms which refused permission for the Teams to visit them. The 
€p) Published information on this issue is a note by Campbell Balfour in an article, 
reve activity and the Worker’ (British Journal of Sociology, 4, 1953), in which he 
t ws the methodological shortcomings in the work of the A.A.C.P. Teams, and 
Sgests that something like four out of five firms approached refused to allow visits. 
and te the Team on ‘ Coal’ reports its terms of reference as including “ visits to good 
ʻi bad pits where conditions were as far as possible comparable with those in Great 
«tain ”, but after that there is no indication that the Team did in fact visit any ‘ bad ’ 
most Oreover, there was every reason for the Teams deliberately to choose to see the 
advanced and progressive organisations, for they were out to learn, not to obtain 
'epresentative picture of American industry. 


n Again from the sampling point of view it looks—and the reviewer has not checked 
am fe if the establishments visited by the Teams were on the whole big ones. For 
employe? the ‘ Training of Supervisors , Report lists only one establishment visited as 
trial Oying less than 2,000 people, and in view of the fact that the average size of indus- 
į SStablishments in the United States is smaller than the average size in the United 
Edom this shows a serious bias. 

us Smuts, although he samples the Reports fairly, seems to this reviewer to be 

of the too uncritical of the methods by which the Teams arrived at their impressions 
lor E Ametican worker’. He seems too to have failed to make sufficient allowance 
the p€ attitude of mind of the visitors. It must be remembered that the Teams visited 


the United States between 1948 and 1952; that is, they left this country—particularly 


Saree but how about the frankly political comments of this Team (which visited the ] 
ly stil in 1950)? « Today, five years after the conclusion of a victorious war, Britain 
Wd g, land of austerity with an insufficiency of homes, utility clothing, limited food, 
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š « is no doubt 
Boxes and Cartons’ Team (which reported early in 1951) stated : There RN add 
that diet plays an important part in enabling the American worker to v enjoyed mu 
keep up effort. . . . We might mention that the members of the Team. * “all day 
greater energy as the weeks went by and were able to do their pom ie "Anc 
without fatigue. In addition they were able to follow without dien "Grey Iron 
way of life and carry on with the minimum amount of sleep ". E E themselves 
founding ' Team also comment on diet, higher nervous energy, and being 
affected, as does the ‘ Footwear ’ Team. 


A Ra failure 

These then are criticisms of a failure to admit the peg een, i be the 
to allow for the attitude of mind of the visitors. A third criticism ae td xessionsl 
most damning of all has been anticipated in a curious way by Smuts. The e reper by 
of the Teams are in many ways frankly at variance with the facts as EC oum 
official statistics and by social research workers in the United States. ous and that 
many of the teams say that industrial relations in the States are ra fact is that 
Unions and workers have given up restrictive practices. The cold statistica tes than if 
the amount of strikes and industrial unrest has been much Aigher in the Sta s while 
Britain. The report of the ‘Building’ Team admits this and quotes ding indus 
show that the man-days lost through industrial disputes in the American P a working 
try was nearly 100 times as great as in Britain in 1949. Even if we allow T. with these 
population three times as large as that of the United Kingdom, we E 

gures support arguments that industrial relations in the States are d to strikes ! 
this is a persistent tendency : the 1953 figures show that the time Jost Pood Kingdom: 
American industry as a whole was over 12 times that lost in the Unite 
Again, it does not appear to be the case fro 


We 
i i oduct! 
in the United States that harmony, co-operation and wholehearted support of pr n ont 


est 
ble 
this? 
f ; jstorting 
with this point of view, but it seems 


; : aot : DE: : atica 
mirror without admitting that the image is likely to be seriously and system 
biased—and particularly that the glass is rose-tinted. 


The second important question for British readers is what lessons can Wee 
from the Reports and from this summary of them. Smuts sets out to draw tog? dustt)’ 
implications of the Teams’ comments about the human factor in American a] ati 
This he does well, but, as has been suggested above, without a sufficiently cri iure 2 
tude to their shortcomings. However, there is a secondary theme, that the Pe it 
the zestful, energetic and hardworking American is to a large extent true an ducti vit i 
one of the prime reasons for the superiority of American industrial pro 
(Graham Hutton does the same t| 


ighly 

x 4 ; ` be a hi£ c 

a hing.) This seems to this reviewer to du 
dangerous argument. Hawthorne 


tivity differences of more than 100 


not seem to be reasonably attributal 
facts do not supp 


rav 


the 


E ro 
experiment or no Hawthorne experiment P. se 
per cent. between the averages of whole th 


: PES i overs 
ble mainly to attitudinal differences. More 
Ort this interpretation. 


side 
There are large national differences in the productivity of industries on the tW ost 
of the Atlantic. The most convincing presentation of the statistics is given by d persit} 
in Comparative Productivity in British and American Industry, Cambridge od" 
Press, 1948. But these differences vary from industry to industry. For examp King m 
tivity in coal mining in the United States is four times that of the United Í 
This very large difference was 


attributed in the Reid Report very largely to ee inf 


A ufac 
The average productivity of man 
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e hes United States is something over twice the United Kingdom figure 
ue a pues But United States non-manufacturing industries do not have any- 
"s zh mm in agriculture there is hardly any difference, in building and con- 
ED e nited States leads by about 25 per cent., in fisheries the United Kingdom 
e Da E 2 per cent., in finance there is no difference, in distribution the United 
rM E y about 25 per cent., and so on. Now, if the social climate of the United 
a ume isponsbls lor the large productivity differences in manufacturing industry, 
affected y to see why the non-manufacturing industries should not be. equally 
P . foreover, there are certain factors such as the extent of mechanisation— 
! Ede iy hea worker in manufacturing industry has more than twice as much 
Bids js horse-power at his disposal—which are more closely associated with the 
S ee y industry productivity differences than are any postulated attitudinal dif- 
those in gum marketing conditions in the United States are very different from 
P. pi e United Kingdom — for example, as the ' Internal Combustion Engines f 
disa marks : One of the main differences between the Internal Combustion Engine 
tio. the pua. and in the United Kingdom is that over 9o per cent. of the total 
Tom the Us rom the British plants is exported and about go per cent. of the output 
Sitiable lior; -A. is for home consumption ". This fact of a huge and apparently in- 
encour, ay market applies to many branches of manufacturing industry, and has 
"the eee a notably higher level of standardized mass-production in America, Again 
p. a Ts economy has not been strained to the same extent as British economy : it 
E. d ad to dea d vith the acute shortages of raw materials and manpower that have 
iem E lot of Bri ain. On the manpower question it is worth recording that the 
d P'oyment level in the States has been something like twice the United Kingdom 
E ES many years, and this has provided not only a margin for industríal expansion 
Ee d be presumed to have had an effect on the attitude of the industrial worker; 
| Appear ea Combustion Engines Team says: “ Labour is plentiful and it would 
Was Bee car of dismissal is certainly one reason for the high standard of effort that 
d We. in most factories ". Similarly the * Men's Clothing’ Team : "A vital 
Which aug to American productivity is the composition of the labour force 
i th ists greatly from that of the British clothing industry in age and experience 
ni e balagce of the sexes. In the United States the general age level, and conse- 
Y the skill and experience of the workers is high ". 
hese provisos should not be taken as an attempt to diminish the seriousness of, 
Siga, Aus, the fact of lower United Kingdom productivity, but the matter is far too 
quid permit the acceptance of impressionistic diagnoses of the causes. The A.A.C.P. 
after i provide an enormous amount of valuable information—much of which serves, 
Ou petu scrutiny, to permit at least the exclusion of certain reasons for the higher 
Cas Per operative in the United States. For example, it does not appear to be the 
di b at more widespread use of incentive methods of payment can account for the 
Wor ie Recent figures indicate that something like 35 per cent. of American 
Tits = paid by incentive methods, in comparison with something like 32 per cent. 
per Workers. It is worth noting that the * Footwear Team report that about 
Bison cnt of workers in the American footwear industry are paid by results, in com- 
Ameri With about 50 per cent. of workers in the British footwear industry, but 
in can productivity in this industry appears to have declined from an index of 185 
in th to 139 in 1949, while i: has risen from an index of 100 in 1945 to 110 in 1949 
Wualife Titish industry. The Report of the ‘Building’ Team indicates, despite careful 
n a pos about the difficulties of finding comparable productivity indices, . . . that 
Sher S PUE per man-hour on similar site operations is approximately 50 per cent. 
ures n America than it is in Britain ”. But on the next page of the same report 
tildin are given which indicate that costs in America vary, according to the type of 
altho B, from about 5o per cent. to about 8o per cent. above those in Britain. Thus 
“Nga B^ higher wage rates, more mechanisation, and a higher proportion of workers 
in planning and supervision do increase the speed of building, they also 


que; 


Or 
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increase the cost, Moreover the high wage rates in the American building industrya 
average annual earnings $3,131, as against average for all United States indust 
$2,809—is associated with considerable competition to enter the industry and per. 


employers to be highly selective in accepting candidates. This fact alone scems strikingly 
unlike the British position. 


Again, there is a tendency for the Reports to instance the high material standard oi 
living in the United States as a source of its high industrial productivity. Whi E 
1950 circumstances no doubt greatly favoured the United States in compar 5 d 
austerity Britain, the pre-war position was not enormously different, despite the E " 
much higher industrial productivity in the States. Rostas indicates that. the RS 
American standard of living (in 1937) was not much higher than the British stan her 
mS a lead of some 25 per cent.—and that the disparity between the much Dr 
industrial productivity and the only slightly higher standard of living could be EA 
for by such facts as that a higher proportion of the population of the United King e 
was at work (for example, proportionately many more British than American Women 
were wage carners), a higher proportion of the American population was engage a 
agriculture, hours of work in America were shorter, and so forth. It is to be hor 
that the glamourised stereotype of the U.S.A. as a land of riotous materialistic M. 
will not be unreasonably extended by selective quotation from the Reports of the im 
ductivity Teams. There is already some reaction in Europe against the materia of 
that is thought to characterise American civilisation : indeed, there is a good ded 
reaction against it in America itself, if American novelists can be regarded as accu 
commentators. i 

c, I5 


On the question of Trade Union: 


F res 
well recognised that the Trade Union organisation in Britain has certain feat an 
markedly unlike those of the United States—the greater decentralisation of ne 
union organisation as instanced by the Union e 


c -Plant contract in place of nationa 
ments is probably the main example. As Smuts puts it: “On ae surface . . . industt 


relations in Britain are relatively harmonious and placid. In place of the Americ 
d of innumerable, hard-fought negotiations between local union officers ^ 

individual managements, both with a strong personal stake in the outcome, the B 
Pattern is dominated by a handful of relatively impersonal industry-wide conf 


tle of consequence will be attempte ity 
He suggests that this relative placeam) 
and willingness to change. “ They (the trial 
nvy, Hiab the clement of conflict in American up 
r as a sign o. isms ath 

indication of the willingness of orgaticed bao o cee auna n out 2 
"ew people in Britain can be entirely happy today aoe 
strial relations machinery, but one wonders whether ob 


isation really has much to offer. at le; i E iod 0 
i : : t ast without a per ce 
ably bitter strife while the * local? ; P ran 


negotiators gained experi a utual tole 
After all, the U.S.A. appears to have found Cori Ew "thé Taft Hart 
Acts desirable in an attempt to stem the rising tide of cut-throat local bargaining ' 
,. One final criticism may be made. Smuts’s title suggests that it was the ' Wor 
in America who produced the most definite impression on the visitors. This ree 
is impressed much less by the A.A.C.P. T À : " “wor” he 
than by their comments on A hat 18. 


ial 


ritis 


d ; It is time to say bluntly T 
1 as only very limited control on productive uns: 
—the really big gains come from improved aie methods, Mild for long i in 


-< nnn EE E 
a ———— 


BOOK REVIEWS 181 


à much greater willingness to try new ideas than either management or Trade Union 
Officials often seem to believe. There is a danger of overdoing ‘the human factor’ 
oth by regarding it as highly resistant to technological change and in regarding it as 

€ main key to high productivity. Management, methods, machines, materials, markets, 
Manpower, and morale are all important in relation to productivity —and they all 
serve equal consideration. It is one of the dangers of summarising reports like those 
of the British Productivity Teams that, in the search for themes common to all the 
patorts, the technological detail relating to specific industries gets omitted, and the 
mphasis is swung far too heavily on to ' the will to work ’. 


d Despite these criticisms, this reviewer strongly recommends this book. It is extremely 
| Well Written, informative, provocative, and short. JOHN D. HANDYSIDE 


and Mental Disease. Vol. 31. Various authors, edited by S. B. Wortis, M. Herman 


Psychiatric Treatment. Research Publications: Association for Research in Nervous 
and C. C. Hare. London: Balliere, Tindall & Cox. Pp. xiv +451. Price 68s. 6d. 


| plormed and more pertinent than, the criticisms which psychologists tend to make. 
m Several psychiatrists, for instance, whose papers discuss the results of various treat- 
| t 28s, and the methods of assessing them, have nothing to learn from, and something 
valet those psychologists who from time to time question and cast doubt on the 
© of one or other kind of treatment. 
t 


ang. bat does psychiatric treatment achieve in the saving of life, the relieving of distress 
in y te reducing of disability? This question, which is repeated throughout the volume 
eous forms, is not easily answered. As their papers show, psychiatrists feel very 
Crh. Y the obligation to provide the evidence on which to base the answer, more keenly 
i mise than do physicians and surgeons in their branches of medicine. Psychiatrists 
the cen urged to refer to objective criteria, to compare the results of treatment with 
ap sults obtained in control groups, to express results in quantitative terms and to 
sits) Statistical tests. In some, instances they have done all these things; e.g., there is 
ing ji OXY evidence to show that, in the treatment of the psychoses, both ECT and 
Nate foe treatment, appropriately applied, reduce the not inconsiderable mortality 
bij UC to physical exhaustion, inanition and suicide) and shorten the period of hos- 
» ten, cton. Yet those who treat patients, whether physician, surgeon or psychiatrist, 
| ling to attach less importance to such evidence than they do to opinions based upon 
altho. experience. They regard observations made at the bedside as more relevant, 
are p 8A less systematic and less objective. Amongst the contributors to this volume 
Saiq > be found both supporters and opponents of this viewpoint. There is much to be 


©n both sides. D. RUSSELL “DAVIS 
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Psychoanalysis and Personality. By josern Nuttin. London: Sheed and Ward, 1954 
Pp. 275. Price 16s. 


ere impersonal 
“ Psychoanalysis”, writes Father Nuttin, “ reduces all dynamic aT eee 
forces, so that man is dominated by the vital, unconscious force of he id ü peo 
govern or dispose of himself at all. Traditional psychology, on the ot 5 pa oA 
trated on the other aspect of this dynamic activity and represents sclf-dete a fashion 
or the conscious will, as a force which can govern human conduct in sovereig, binatioR 
absolutely. The real dynamism of human behaviour is, in fact, a varying eC Ls 
of all these components, biological and spiritual, conscious and dns i sti 
disguised ". This quotation illustrates the character and the shape of me wea 
begins by a criticism of psycho-analysis, passes into a discussion of free ofa a "E 
and concludes with the attempt to elaborate a * dynamic theory of norma re Freud's 
Father Nuttin is wise and scholarly, and avoids the glibness of ‘ agreeing with Weis 
psychology, but not with his philosophy ’. His examination of psychoanalyei almost 
and careful, and his objections are not ideological, but logical. Indeed, he goc than a5 
too far in the pursuit of objectivity, consistently writing more as psychologist. EL 
priest, though a clearer statement of his views on psychological manifestation 
spiritual or supernatural would have been extremely interesting. | nt which 
Father Nuttin’s main purpose is to sketch a scheme of personality aerenpine analysis 
is more than the ‘ fragmentary contribution’ which Freud himself held psyc VE at the 
to be. He considers personality growth in terms of a series of interacting nee if (im 
biological and social levels. He concludes that: “ Man is, and ‘feels him rive 
plicitly, perhaps, but fundamentally) to be both a self-subsistent being—hence ee - 
to self-preservation and self-development — and a being essentially linked to 0 ontin- 
hence the ‘natural’ need to seek contact with everything that maintains and ¢ ment 
ually ‘feels’ his existence. This complex double tendency—towards self-develop’ aa 
and towards contact with others—which enters to some extent into the whole of ay 0 
activity, can therefore be considered the dynamic expression, on. the psychic en 
what man is. Hence Tollows the intimate fusion of these two needs (in the fact t "i : 
is in and through contact with ‘others’ that man maintains and develops we. 
since they are simply manifestations of two complementary aspects of his single pon 
he isa being in himself who nevertheless derives from, and depends intrinsically 
others”, cho- 
These conclusions are not all inherently different from those reached by Pal 
analysis, although as developed by Father Nuttin they allow for the intrusion of SP jou 
factors ignored by the orthodox Freudian, Nevertheless the place of the wcina o 
is perhaps unnecessarily played down, and the least convincing arguments turn 1 statt 
assumption that when Freud spoke of the unconscious as belonging to the ‘ second $“; 


i 
; ’ F " sous as tt 
of consciousness x he meant something rather different from thc unconscious a an 
generally understood. But in so rich and subtle a book, it is unfair to pick 

one line of reasoning, since all are inter 


NT 
"an sum 
woven to produce a pattern which is bot curLE 
lating and, in the main, convincing. apes 


. p 
Appraising Personality. By MoLty Harrower. London : Routledge & Kegan Paul, 195 
Pp. xviii-- 198. Price 18s, 


pe 

This book is written for the Purpose of helping physicians and others con inp 

with human personality, but not familiar with the principles of psychological way ? 
to glean some insight into reports submitted by psychologists. It is not in any 

manual for the use of psychologists wishing to administer tests. hol 
An introductory chapter gives a general account of the function of the FEY ings 

in the clinical picture, and shows illustrative charts of the Psychological finding” cer 
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uninitiated. The second part of the book gives some account of the individual tests 
and the sort of conclusions which can be drawn from them by the clinical psychologist, 
With illustrative material of the tests and charts showing various psychological distur- 
ances. The tests discussed are Rorschach Ink Blots, Wechsler-Bellevue Intelligence 
Scale, Drawing a Person, Drawing “ The Most Unpleasant Thing”, the Szondi Test, 
and a Sentence Completion Test. The third part gives illustrative case studies and 
Psychological reports. 
€ book is written in simple, non-technical language, and the illustrative material 
Il chosen and adequate to give some insight into an interesting technique without 
“Ing so detailed as to become burdensome or to tempt the uninitiated into carrying out 
IS own interpretations. It is written in the form of a dialogue between a physician 
Rd a psychologist, which gives it an unnatural tone. The questions asked and com- 
E made by the physician add nothing to the knowledge or understanding of the 
Meer and give an impression of artificiality. A straightforward exposition of the 
Ject would have been casier reading and would have saved space. However, the 
00, ‘Should prove of value to those who are seeking enlightenment in a field of ever- 
Towing popularity and in which there is much misunderstanding. M. B. STOTT 


Is we 


Who Shall Survive? By J. L. MORENO. Second Edition. New York: Beacon House, 
1953. Pp. cxiv-+763. Price $10. 


in S of its contents rests at this technical level, despite the flourish of the book's title : 
thera 


ci ; 

perry, Sociatry, etc. indi lled 
Prelud nature of much of the additional wordage can best be seen in d e so-cal le 
A hi €s, which occupy nearly a hundred introductory pages. In them, we are given 


modig y of the * sociometric movement’, which is described as a new sort of religion 
of ped by science. “The genesis of psychodrama was closely related to the genesis 
a coll Godhead.” “If God were to come to earth again he would come as a group, 
bij tivity, not an individual.” Elsewhere, Who Shall Survive? is described as a 
hu "It has more ideas packed into one book than a whole generation of books." 
fro “ocrates was ‘ the closest to being a pioneer of the psychodramatic format ". And 
e dg Psychotherapy sprang, we are told, from a wish to do for prostitutes what Marx 
cl 9ne for the working classes, to make them respectable and give them dignity. í 
Stitigg ties in this country may be abashed at the attacks dealt out here. Freud is 
hues d liberally (although Anna Freud and Melanie Klein apparently found accept- 
bea ir "cause Moreno had established a ‘receptive climate for them’). One of the sub- 
5 QU se "BS of the Preludes is * 1931, The Passing of the Psychoanalytic System The 
9! death was apparently Moreno’s intervention in a conference at whick Brill 
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was reading a paper. Freud’s system is attacked graphically: " Freud loo. " ko 
from below; he saw man ‘ upside down’ and from the position from which he. oa 
at man he saw first his sexual organs and his rear." However, psychoanalytic s 
niques are described as having fallen into place in the sociometric system. Also cn 
particularly as imitators, are Korzybski, Lewin and the whole Group Dynamics us 
ment and Bales. Moreno claims that his own system influenced the Sullivan group 
the Hawthorne Experiment. j f the 

A further subheading asks: ‘1950, Why Did I Run for the Presidency M 
American Psychiatric Association?’ Two answers are given, that hitherto the ass 
tion had had for a President neither a Jew nor a genius. 


"T lc 
" Behind the histrionic stylist of the Preludes ", Moreno tells us, “is an humb 


man". It may seem inappropriate to dwell so long on this autobiographical oad 
but it may help to allay his own fears, expressed at the conclusion of this section : 
I fear only that many will read the Preludes and not the book ”. E 
The expansions in the text of the book are largely of this same dream-like chara 
disjointed, wildly speculative, grandiose and critical of other theorists in the 50 
sphere. d the 
With the possible exception of a half-page account of the sociometric test an! ue 
sociometric questionnaire on p. Ixxi of the Preludes, no straightforward accon 
what sociometry does occurs until p- 81 (Z.e., after any reader with the habit of rea 


ng 


AA E ween 
ussia might bring about a rapprochement bet t 


etry might have come into existence without Wee Jen 


! have into existence in France without Comte, an 
in Germany and Russia without Marx ". 


LI 


d 
Y p y an 
Construction of Esso Refinery, Fawley: A Study in Organization. By 4. P. GRAY * 


MARK ABRAMS, London : British Institute of Management, 1954. Pp. 39- Price 3° n 


This is an exciting story, well told. The 714 million refinery on Southam P" y 
Water was officially opened six months before aA iginally tet for completion’ sp- 


y ate origina 

tnt H . em 
was built by British workers Operating under American management. It was 2 © pave 
dous achievement as the authors 


: r 1 ; both of Research Services Ltd., say, and they rnal 
tried to apportion praise fairly. They acknowledge at the outset the favourable ox ihat 
circumstances, namely, the backing of the British Government which mean erial 


priorities for materials could be obtai d; ailabili ing matted 
pvc e IDEE 2 ained; the availability of dollars for payag requie 


materials. (There were, howevi 
weather and shortage of skilled 


the speedy construction of the refinery >. con. 
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ph negotiated all contracts and labour problems with one Union; really efficient 
iS of everything down to the smallest detail and energetic action when the plans 
ud eld up; a high standard of supervision, mostly American. I am sure the authors 
ete from the evidence of their own report, that a seventeenth factor which 
m uted to the success of the undertaking was the personality of Bob Cole, the 
oject Manager. He seems to be a remarkable man. 
Er the pany interesting features of the report I have space for only two. First, the 
ion d ers seem to have worked well under American management and super- 
aa e net result of the operation shows this, but, in addition, the investigators 
maj to some trouble to discover how the British workers felt about it. Apparentl » the 
Jority liked and respected their supervisors, applauded the way they * mucked in’, 
m absence of ‘ snootiness ^ their helpful rather than critical role, and their almost 
tinuous presence on the site rather than in an office. The Americans’ informality, 
na language, wisecracks and bizarre dress were all commented on and seemed to 
Ve helped create, and keep, a pleasant working atmosphere. 
Nother feature of the project was the single Union (Confederation of Shipbuilding 
and ( peincering Unions), so negotiating was streamlined. This enabled the Union 
nore GE Manager to agree on one flat rate of pay for all skilled craftsmen, 
han Ie or all general labourers and an intermediate rate for men who learned. to 
m specialised equipment. There were no piece rates or bonuses. The local Union 
iW ary thought that this agreement was very important in reducing discontent and 
y among the workers and believed that it was the key to success at Fawley. 
ced as Gray and Abrams point out, impossible to discover from this investigation 
loud] rally valid answers to questions which trouble British industry today. What 
roject € possible is to carry out similar investigations into comparable constructional 
ee s in Great Britain. No philosopher’s stone would result from such investigations 
this di would perhaps be in a stronger position to evaluate the tentative findings of 
Will g Port. Meanwhile, all those who are concerned with, or about, British industry 
nd the report a stimulus to thought—and possibly action. DENIS MCMAHON 
The Making of a Scientist. By ANNE ror. New York: Dodd, Mead and Company, 
1953. Py. ix 4-244. Price $3.75. 
the DE slight and conversational volume. recounts the adventures of Dr Roc in studying 
ise ground and personality of sixty-four of America's most eminent research 
ays There is little doubt that Dr Roe was both enthusiastic and thorough. Her 
Jects were carefully selected from the biological, physical and social science fields, 
the author read some of their works, interviewed them and employed cognitive 
cer, Projective (T.A.T. and Rorshach) tests. Twelve of the sixteen chapters are con- 
€d with these stages in the study and the author's conclusions. "There is one chapter 
in, eibsidiary and less thorough study of 382 scientists in the same three fields, two 
Uctory chapters and a final orientation chapter. 
in Ne Roe’s decision to report her research in a popular form appears to have been 
Bichon by the nature of the results and a desire to assure the pubis that clinical 
ang 9 Ogy has ‘nothing up its sleeve’. The result is a mixture o oversimplification 
Ate 9 Scurity, Dr Roe's conclusions are not supported by significant evidence. They 
the rather, suggestive interpretations that may be misleading for the layman, for whom 
Sam EK is written. The chapter on the use and results of the cognitive tests, for 
In 23 ©, explains such concepts as those of the I.Q., standard scores and median scores 
*r to cast light on the subsequent calculations and comparisons. "These latter, 


h 9 
Owe Stas apa : 
Yer, are so beset with qualifications and statistical limitations as to have little 


h 


be acc other more serious inadequacies in Dr Roe's use of test data, but these may 

While the level of simplicity which she has elected to use in her writing. 
What ki the problem that Dr Roe states on the first page— what kinds of people do 
Inds of scientific research and why and how and when '—remains largel? un- 


an; 
E ning and to leave the reader with the fceling that he has been symbolically deceived. 


à à ; er 
answered, there are several suggestive indications from the evidence into MS 
research might well be undertaken. The processes of thought of differen apc. 
their motivational patterns and the effects of family relationships pepe a 
are all fascinating areas for exploration for the vocational and clinical p inim 
The consistent evidence of the haphazard way in which most of the peres 
study entered their particular field of work raises relevant problems for the e 

Sychologist. MT. 
: Dr Res book, then, provides a useful stimulus for further work, but is E 
in literary style and experimental rigour preclude it from a permanent pla h 


1 taining 
serious research workers’ bookshelf. The general reader should find it ie ME 
and provocative. n 
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ie C55. 
January-February, 1954. Cork: Mercier Pr 
Price ts. (Annual subscription 6s. 6d.) 


rm 
are, no doubt, in essentials, common to all modd 
but good can come from these problems addi- 
This new periodical is therefore a welcome die 
It is the bi-monthly journal of the Irish icr o 
ng from Decembcr, 1952. "Though local, it i n 
i he reports of the proceedings of the Ip b world. 
known in management circles thzoughout t ra à 
c—on Training, held in Cork in 1959 Nord e. 
presentation. Industry, the Universities and the 
ributed in appropriate proportions. ' icle in 
note with satisfaction that the first main art bes! 
the journal is on Psychology and Industry. Its writer is Dr Peter Dempsey, who 15 


: h 
known perhaps as the author of an original and penetrating work on the philosop 


| 

F se feet 

: 5 to be equally at home with na an 

firmly on the ground ini ish i try can learn from Taylor, Faye st 
Mary Parker Follett, His thesis is that the greatest single problem of Irish ‘believes 
is not economic but psychological. In agreement with the Ibec refiorts he ight 22 
g confidence. Merely to establish this fact TE lictle 
1 g the solution; for the Irish must surely be getting ? home 
i country is poor in mineral resources, limited in ps ied 
market, and lacking industrial traditions—and therefore, it might seem to be in P vill 
i i How confidence is to be gained, Dr Derpy d 

alment of his paper, which will appear in the 
number of the journal. 

e issue also contains an interesting article on Trai 
(Director of the Personnel Group of the Cotton Board) and a ‘ Special Feature E pigh 
on the Metal Spraying Industry, together with reports, news and reviews. If t 
standard of the first number is m | 

q 
1 


cd. 
eget NS assur! 

: aintained the future of this journal should be A. MACE 
It is certainly a ae 
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The following boo! 


their review later. 


y: Human Relations in the Factory, By j. A. € 
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Youth Work in England: extracts from Ministry of Education and other publications 
relating to Statutory and Voluntary Youth Work in England. Compiled by 
P. H. K. KUENSTLER. University of Bristol: Institute of Education Publication No. 6. 
1 London : University of London Press, 1954. Pp. 128. Price 4s. 
ndustry at the Bargaining Table: Critical Factors in Contract Negotiation. AMERICAN 
MANAGEMENT ASSOCIATION PERSONNEL SERIES No. 156. New York: A.M.A., 1954. 
M. Pp. 52. Price $1.25. 
nagement at Mid-Century: Business Leadership's Obligations and Opportunities. 
AMERICAN MANAGEMENT ASSOCIATION GENERAL MANAGEMENT SERIES No. 169. New 
D. York: A.M.A., 1954. Pp. 32. Price $1.25. 
uilding a Balanced Communications Program, with a Paper on the Evolving Picture 
in Labour Relations. AMERICAN MANAGEMENT ASSOCIATION GENERAL MANAGEMENT 
A ‘SERIES No. 170. New York: A.M.A., 1954. Pp. 44. Price $1.25. 
$ Tests Mentaux. By prerre PrcHOT. Paris: Presses Universitaires de France, 1954. 
did. Pp. 138. Price not stated. . m . à 
s to Educational Research, comprising Bibliographies and Plan of Research. Revised 
dition. SCOTTISH COUNCIL FOR RESEARCH IN EDUCATION. London: University of 
n London Press, 1954. Pp. viii--42. Price 2s. 6d. 
Ychological Testing. By anne anastast. New York: Macmillan, 1954. Pp. xiv +682. 
rice $6.75. 
The Piana Aspect of Secondary and Further Education. Edited by A. J. JENKINSON 
and w, 4, skinner. Vol. VI. No. 12. Spring, 1954. Published from the Training 
h Colleges at Bolton, London and Huddersfield. Pp. 1-80. Price 5s. 
€ Later Working Life in the Building Industry: A Study of 320 Ageing Maintenance 
orkers, By F, LE cros cLark. London: The Nuffield Foundation, 1954. Pp. 22. 
A limited number of copies available free of charge. 
Unsference: its meaning and function in psychoanalytic therapy. By B. WOLSTEIN, 
ew York: Grune & Stratton, 1954. Pp. xvi+206. Price $5.00. 
Synthesis of Human Behaviour: An Integration of Thougnt Processes and Ego 
Growth. By j. c. soromon. New York: Grune & Stratton, 1954. Pp. xiv +266. 
Pn. trice $5.50. 
"Ronomics | Society Proceedings Vol. 2. Symposium on Human Factors in 
quipment Design. Edited by w. F. FLOYD and a, T. wELFORD. London: H. K. 
-CWis, 1954. Pp. viii4- 132. Price 215. "3 
"1s of Error in the Addition Number Facts. By j. m. rayne. London: University 
E of London Press, for the Scottish Council for Rescarch in Education, 1954. Pp. 
Th XX +276. Price ros. 6d. y 
orker in Modern Industry. By Nicet sALcHiN. London: Institute of Personnel 
§ anagement, 1954. Pp. 14. Price 2s. 
| UW Perception in ie Bie. By E. Z. FRIEDENBERG and J. A: noTH. Chicago: 
niversity of Chicago Press, 1954. (London: Cambridge University Press.) 
P. X-F102,. Price 13s. 6d. 
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The Measurement of Occupational Aptitudes 


in a Multi-Racial Society 
By S. BIESHEUVEL 


Dr Biesheuvel is Director of the National Institute for Personnel 
Research, South African Council for Scientific and Industrial 
Research, Johannesburg. In this paper, which contains the sub- 
stance of a rontribution to a symposium on “ Individual Differences 
. in Ability and their Implications for National Policy" at the 
Fourteenth International Congress of Psychology, held in 
Montreal in June, 1954, he comments on problems, policies and 
recent practices in the Union of South Africa. 


THE OCCUPATIONAL STRUCTURE OF SOUTH AFRICA AND ITS EFFECT 
ON THE MEASUREMENT OF APTITUDES 


^ 3 

T the time of the last Census, taken in 1951, the population of the 
Union of South Africa numbered 12,646,375 people, of whom 20.9 % 
uS of European, descent, 67.5% are Bantu-speaking Africans, 2.976 

"€ Asian and 8.7% are of mixed origin. 
9r reasons of social policy, restrictions are imposed by statute, custom or 
» On all non-European groups, but particularly on Africans, the general 
a of which is to debar them from entering skilled trades or from per- 
Whang higher level administrative, clerical and professional duties, except 
0 cre these are carried out on behalf of their own people. Political devel- 
nents in the future may lead either to a closer economic integration of 
wp? races, in which case the removal of labour restrictions on Africans 
din € unavoidable, or to a gradual unscrambling of the mixed labour force, 
Gye, pcParate development dE Africans in their own tribal areas. What- 
appens—and the nation is divided about the wisdom of the former 
€ practicability of the latter policy—it is clear that for many years to 
mne white population will be called upon to produce a disproportionate 
bilit er of peep e with high-grade technical, administrative and professional 
B perhaps from four to five times as many as the populations of 
teo, ^72 Europe and North America must yield to maintain, their national 


- Nomies (Biesheuvel, 1952). i 


ang 
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of 

The resulting occupational structure would appear to favour pes i 
individual differences in the white population, where there * o anpo d 
paramount need to make the best possible use of the available Dun 4 
whilst there would seem to be little point in assessing the poten pesas 
non-Europeans in view of the limits imposed on their Piso al differ: 
the reverse turns out to be the case. In the white group, indivic ad 
ences are cut across by lack of industrial experience and praem partly 
attitudes which derive partly from long-established race re ations P 
from a pastoral, almost nomadic rural culture. Under these methods 
aptitude testing is clearly less pertinent than research piap i 
motivation and industrial morale, the causes and prevention of a 
and labour turnover, and the building up of managerial skill. king theif 

In the African group, significant work attitudes are also ma 3 Rs grt 
appearance. These differ according to the origin of the worker competence 
already influencing his choice of work, his motivation and his c o 
But their immediate effect on productivity is less marked than t ed with 
differences in ability, concerning which the employer is not wer ccording 
any obvious clues. The African population is not clearly stratifie a artic” 
to education, socio-economic status, or caste. A majority ‘of adults, Pp d aly 
larly those drawn from the tribal areas, are illiterate or have achiev A 
a low standard of education. Previous employment may be more suide in 
of expediency than of competence, and parental occupation is a g ke ust 
only a small proportion of cases. Hence employers are anxious to ma kers." 
of personnel selection tests to determine the basic abilities of work-se 


APTITUDE TESTS FOR AFRICANS v g de to 
i : na 
In the construction of tests to meet this need, no attempt was mal 


e 
appraise the abilities of Africans as they would have been had they enj07 


à A É fica? 
€ same environmental Opportunities as the average white South A d 


a 

For practical purposes, the African had to be considered as he was v. à 
now, a product of social circumstances the effects of which will ee ope 
make themselves felt for a long time to come. As the majority of jo e am 
to Africans are of the unskilled, semi-skilled and operative type, readily. 
Was to construct a general adaptability test that would indicate pucr. D 
and up to what point a work-secker was trainable on the job. In it with 
the prevalence of illiteracy among tribal Africans, their unfamiliar! id by 
the use of pencil and paper and the many languages and dialects spo new 
them, it was decided to use performance tests applicable in the mass. mo 
method of administering these tests through the medium of a silent 


i š a P i : test! 
picture was devised, in which the candidates are introduced to the em: 
procedure and its conventions, 


: ; the”, 

the test assignments are explained E Th] 
and correct and wrong responses are demonstrated by means of mim ta 
method proved entirely succe 


Fi iS Cen 

ssful, even in the case of primitive » at 
African tribesmen. The tests that gave the best score distributions à 
were retained in the all-purpos 


«ty co” 
€ battery were a series of four gem dioc 
strucied. formboards; adaptations of the Cube Construction, Kohs 


tio? 
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and Wiggly Blocks Tests; two sorting tests, one of which involved 16 dif- 

ferent types of small mechanical objects, the other 16 different combinations 

of letters and digits stamped on brass discs; a mechanical assembly test; a 

mechanical pegboard; and an associative learning test. The battery is pre- 

ceded by a buffer test in which nuts have to be turned on bolts of various 

Sizes. The apparatus was designed for mass production and to be cheap yet 
. durable in use (Biesheuvel, 1952a). 

In the gold mining industry, the tests are used as a screening device to 
classify newly recruited labour into mechanical operative, mechanical con- 
Structive and non-mechanical groups. For this purpose, a battery of only 
Our of the tests was found to be necessary. In the mechanical groups, those 
With previous mining experience are thereafter given leaderless group tests 
to select candidates for training as boss boys (gang overseers). Here use is 
Made of a kind of pidgin Zulu, universally used on the mines, as a means 
of communication within the group and between the group and the testers. 

The principal results of a large number of validation studies are as 
follows: Training wastage for boss boys was reduced from 17% for current 
Selection methods to 395, the estimated wastage for chance selection being 
36%. Multiple correlations between boss boy training results and the com- 

ined screening and leadership batteries, corrected for criterion unreliability, 
"ange from .73 to .51, with the median at .65 (criterion sample 218, reference 
Populations on screening and leadership tests 2,629 and 781 respectively). 

9r ratings of job efficiency (reliability of scale .84) the uncorrected validity 
coefficients range from .75 to .26, median .44 (z—47). For winchdriver 
. Uade test results (reliability of test .73) the range is from .68 to .53 uncor- 
rected (n— 2129. It is interesting to note that in selecting winchdrivers a 
Attery of individually administered psychomotor tests does not improve 

“Ufficiently on the results obtained by means of the simple screening battery 

to make the cost and bother of its use worth while, the respective validity 
. “Ocfficients being .63 and .71, combined battery .74, which gives a negligible 
. Šain in selective power at the particular cut-off point used (Mkele, 1953). 

The labour situation in the gold mining industry lends itself particularly 
ell to the use of psychometric manning procedures, as the majority of the 

300,000 Africans employed by the industry return to their rural homes for 
. Ptriods averaging 6 months between tours of duty of from 8 to 10 months. 

"-off points have thus been set on the various batteries, adjustable for 
*asonal fluctuations in the amount and quality of recruited labour, which 
pil yield the operational réquirements of various categories of labour as 
Xed from time to time, due allowance being made for training wastage 
refusals. The test battery has found general acceptance and is in use 

| p Selection centres, serving 25 mincs in the Transvaal and the Orange 

j ce State. It has also been introduced in two mines on the Copper Belt 
Orthern Rhodesia. , 
€ application of the battery to. African operatives in industry is being 
ed.. So far, the tests have been found valid for. production-line werkers 


Studi 
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: ; blic 
in a motor assembly plant, for workshop and operating meom 1n a pu 
transport corporation and for operatives in the building in € Som 

The test battery has been twice factorised, first on a group o a c being, 
workers, and thereafter on 258 motor assembly operatives, the o Tai di 
to determine whether the tests do in fact measure general adapta BR ce 
whether their validity derives from their measurement of the ie asthe 
ceptual and manipulative skills which Africans are required om "em 
work situation. The range and median of the intercorrelations pe e. 
samples were respectively .58, .18 and 44; -60, .28 and 45. In | ems 
an unrotated general factor, accounting for about 4595 of the yum a iu 
obtained, with substantial loadings in all the tests, the range a analyses 
loadings being respectively .74, .51 and 69; .78, .59 and .66. Both nificant 
also produced a doublet for the two sorting tests and no other e Kobs 
factors. The highest loadings in both cases being in Formboards E intel- 
Blocks, the general factor can best be interpreted as“ practical generan a 
ligence ". This interpretation fits in with our finding that regression cg 
for the tests and hence the composition of the battery chosen for a pation’ 
industry change from one validation to another, but that there is no T ment 
ship between particular combinations of tests and specific job re ee 
Either the jobs for which Africans are being considered and traine 1 ability 
differ in the amount of general intelligence and general practica a 
required to master them, or the large variations in respect of thes peen 
attributes in the very heterogeneous population to which the tests have 


SGA : ability n 
sts. The intention of measuring adaptability d 


OTHER USES OF THE AFRICAN ADAPTABILITY TEST the 
; 4: n ited tO 
The use of the African Adaptability Test is by no means limited ni 


br ae ; à AT voc? 
utilitarian purpose of selection for operative work. Opportunities v tota 
tional training l in relation to t 


, though steadily increasing, are smal -< therefor’ 
number of Africans that could take advantage of them. It is ilitics 
of the available fac it 


important that the best possible use should be made thes 

A large failure rate would also confirm prevalent doubts about t an 

ability of all but a small number of Africans for technical Pw. f 
skilled or responsible work. This would cause a setback to the p £ south 
gradual advancement that is now being pursued in the Union o ences 
Africa. With knowledge of age, sex, education and occupational in ‘Adapt 
on test performance that are now being studied in large samples, the of the 
ability Test will be able to serve as a screen, applied towards the E ment 
primary school, for grading pupils into groups for immediate emp. xU ut^ 
for vocational training or for further academic schooling. For certai pal 


T 
poses the battery will of course need to be supplemented by tests of a V^ of 
and numerical ype but as onl 


se va 
one or other of the Bantu languages, and all those requiring à 


y early education is through the mediu” ed 


|: 
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testing for higher secondary or academic education, or for clerical appoint- 
ments, would be familiar with English, such testing will present no 
difficulties and suitable tests are already being developed. 

The African Adaptability Test also affords a better means of studying 
Ee intellectual potentialities of Africans and of the environmental factors 
that influence their development than has hitherto been available. 

In the writer’s opinion, the basic intellectual identity of whites and 
Africans has been neither proved nor disproved (Biesheuvel, 1952b). Control 


‘experiments of the orthodox type cannot hope to provide a conclusive answer 


cause adequate control excludes the possibility of comparing representa- 
a samples (Biesheuvel, 1949). The practical value of such a comparison, 
ir Suming that it could successfully be made, would also be negligible, for 
postulates an environment for African peoples which in reality can never 
E ure. for geographic if for no other reasons. To the policy-maker 
rica—and policies with far-reaching consequences for millions of 
Ele are at present being evolved in Africa more intensively than any- 
in ere else in the world—it should be of vital importance to know what 
ai. ARM in intellectual efficiency can be expected from the improvement 
X African nutrition, the eradication of tropical diseases, the spread of 
iteracy, the availability of secondary and higher education, or changes in 
poly circumstances and in parent-child relationships following on the 
Option of Western cultural habits. Such information is highly relevant 
a time when the foundations are being laid for new self-governing 
E munities, and when it is still possible to give a particular slant to 
is di Sing institutions, to preserve or build upon worthwhile aspects of 
in 1genous cultures, and to plan the kind of society most likely to flourish 
tropical Africa. 
i" he African Adaptability Test, or at any rate the testing technique which 
REcploys, can be applied anywhere in Africa because it 1s independent of 
Die 8 and both primitive tribesmen and those who have received a 
ey education respond adequately to its method of administration. 
Do Muy we are more concerned with the influence of environment on the 
itis er, than on the intellectual differentiation of the African mind, and 
is]; to the former effects that the existing test, by virtue of its factor content, 
kely to be more sensitive. 
kin quortunities have recently arisen to initiate s ee of this 
Of the n Uganda, the British Medical WR gone , with the assistance 
the. uffield Foundation, has established a rescarch unit to investigate 
is EDS effects and treatrilent of kwashiorkor, a deficiency disease which 
a aan in most African territories. The plan of research provides for 
Sibi y of the effects of kwashiorkor on mental efficiency, and the rever- 
Con di of these effects at different age levels under particular therapeutic 
thy tions. It is hoped that the African Adaptability Test will be used in 


à search project. ‘ 
Which ^n quiry has also been received from the East African Malaria Unit, 


1s attempting the eradication of malaria in certain hyper-endemic 


194 THE MEASUREMENT OF OCCUPATIONAL APTITUDES 


areas. It wants to find out whether an increase in intellectual ei M 
occur in treated communities. As non-treated control groups are am 
such an experiment, for which the Adaptability Test is particularly sui 
would be well worth while. . diti 
The use of the film technique of test administration presents € di 
culties for field studies in remote areas; but these can be wu €«— e 
use of a mobile testing laboratory. One such laboratory has alrea Y ality 
constructed by the Government of Kenya, which is using the Adap As d 
Test in a number of vocational training programmes. Another mi 6 
laboratory is under construction by the South African National ES 
Personnel Research, with the aid of a grant of £4,000 from the on aa 
Corporation. It will be equipped to use the film technique of test a E el 
tration in more detailed studies of special abilities and the extent o d for 
dependence on cultural circumstances. Equipment will also bei. 
studies of psychomotor learning, in which Africans are believe tras 
inferior, though in some experiments that support this popular view, cu 
factors have been insufficiently controlled. 


€ 

Experimental work on the Adaptability Test is also Being done E 

University College of the Gold Coast, where the test is being tried ou ave 
the selection of various types of technical trainees. Arrangements m 

recently been made with two artisan tr 4 

the Sudan to apply the test for the selec 
In every case, permission to use the 


5 
that test scores, biographical and follow-up information on sample pen 
will be supplied to the N.LP.R. This will make it possible, in due Ne. 
to standardise the test on a pan-African basis. By thus applying men 
adaptability test in many parts of Africa, both to representative popu? eri 
samples under standard conditions, and to particular groups under p 
mental conditions in which one or other environmental influence is S€ í the 
for study, our knowledge of the mental efficiency of Africans, and © are 
factors that determinate, is bound to be increased. When these data tent 
supplemented by the more detailed studies of special abilities and the €* the 
of their dependence on cultural circumstances that are in progress ivi 
N.LP.R., a picture may gradually emerge of the range and nature of us 
dual differences among Africans under given environmental circumst@ 


. B . i on. 
A point to be stressed, however, is that these studies have a bearing | 


? $y 
; 3 ; tion 
on the intellectual components of behaviour. Under African condi acit 
3 " A 
these may be less important than such aspects of the personality as Euwe ; 
for sustained effort, persistence of motives, and volitional control (Bicshe" 3. 


i S H ine, 
1952c). Whilst these attributes are predominantly culturally deter ies 
the question must be put to what extent the African climate permits -ese 


full development. Nor can we exclude the possibility that, underlying by 
personality qualities, there are constitutional determinants and T ial of 
various genetic causes likely to have operated in Africa, the distribu cerent 
thes’ determinants in African and European ethnic groups is di 


ition 
test has been granted on condi 
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Research on the organisation of character in African populations, and on 
the constitutional determinants of personality is in progress (Biesheuvel, 
1953, 1954; Mundy-Castle, 1953, 19532; 1954). The N.LP.R.’s mobile test- 
ing laboratory will be fitted with an electroencephalograph and other 
Psychophysiological apparatus to pursue these studies further in the field. 
On the facts behind these difficult psychological questions, the shape of 

ings to come in Africa will largely depend. It is important that we should 
nd the answers, in order that guidance may be offered to the policy-makers 
efore decisions are taken that may not be in the best interests of the peoples 
of Africa south of the Sahara. 


THE STUDY OF OCCUPATIONAL APTITUDES IN THE WHITE POPULATION 


i Space will not permit more than a brief reference to the measurement of 
"dividual differences in the white population. i ; 
t Sociological circumstances make it necessary that the ability potential in 
1S section of the population should be known, and particularly that 
Capacities for skilled work and for leadership should be fully utilised. The 
BE ncipal aims of test construction have therefore been to provide (1) a test 
cadership ability; (2) selection tests for the skilled trades; (3) a general 
“assification test, useful for manpower surveys and particularly applicable 
9 the lower-grade occupations. 
4 he first of these objectives has been achieved by adapting the group 
€ction procedures of the British Civil Service Selection Boards to more 
Seneral use (Arbous, 1953). By a happy chance, it was possible to base 
alidation on follow-up studies of both rejected. and accepted candidates 
M. administrative employment, a validity coefficient of .68 (n — 123) being 
su ained, which in the case of one large industrial corporation gave 8476 
recesses, when 41496 of applicants for appointment as administrative 
nes were selected. The attainment of the Meque iiis is x 
: : : k g s 
th eer ani of artisan apprentices £ all m peine nn m 
pa public undertakings on a battery which 1 d p : 
la id » psychomotor and personality tests. Validities are satisfactory, particu- 
Vy when the pre-vocational educational record is taken into account. 
« ehomotor tests appear to add little or nothing to the prediction of trade 
m results, and the value of personality assessments 1s as yet uncertain, 
gi, gh promising results have been obtained by means of Pauli's Con- 
uous Addition Test, which has the rare merit of being objective. A 
p ure of staying power, "obtained from this test, gave a correlation of 
lati © (n= 30) with unusually reliable progress results. Multiple corre- 
TN coefficients for test batteries with and without psychomotor tests, for 
to Us trades and a variety of criteria, range from .8o (30 lift technicians) 
fur (176 trade school pupils). Ways and means are being considered of 
à ing the battery, which has been validated in piecemeal fashion against 
sep different criteria, into a general selection and classification test for the 
Med trades. , 
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ill start 
The attempt to construct an instrument for manpower pex 
from a general classification test now being constructed for de 
services. Its validities, calculated against training criteria for a "oue 
of Army duties, are high: highest multiple r—.83 (45 Armoni 59 (120 
lowest multiple r=.50 (290 Infantry Riflemen) ; median n Eu 
Armour Loader Operators) and r™=.57 (89 Artillery Dad EE 
of factorial studies of job requirements, it may be possible to avoi Wu on 
ad hoc validations, in adapting this battery to civilian needs È and to 
instrument to grade adults in terms of five occupational leve > domum 
classify particularly those at the lowel levels for jobs pA P ur post, 
antly manual work, clerical work or contacts with people. For t m. jobs 
some personality assessment would have to be included to pd reste 
in which the social element predominates. It is a matter for furt ner suit 
whether a method of personality assessment can be found which is i. 
for routine administration, less elaborate than the social interar Sak cing 
but more valid than the many rating scales and projection tests no 
traded in the psychological market places. 
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of African Attitudes towards Endl 


A Search List 
for Use in Vocational Guidance 
By R. M. McKENZIE and G. M. STALKER 


Mr McKenzie and Mr Stalker are members of the Social Sciences 

Research Centre of the University of Edinburgh. The work 

described here was done when they were on the staff of the Applied 
Psychology Unit of that University. 


O ur aim (McKenzie, 1954) is to assess the basic personal qualities 


required in each of a number of occupations and then to group the 

occupations accordingly to form a ‘Search List’. The idea is that 

€ adviser, after similarly assessing these qualities in his ‘client’, turns to 

* appropriate area of his Search List, where he finds a sam le of jobs 

Which all need the general level of ability his client offers. This focusses the 

Search and also provides specific * job suggestions '. From these the adviser 

fan pick out, in the light of his knowledge of the client's other character- 

. Istics and of local circumstances, those few jobs most worth further con- 

sideration. From our earlier discussion it appeared that three ‘ dimensions ° 

Most nearly met the suggested criteria for dimensions on which to base such 

3 Classification, namely, General Intelligence, General Level of Educational 

: ttainments, and Background Support (ż.e., the amount of support avail- 

à € to a client, or needed by the job, in terms of general circumstances, 

tability of background, family attitudes, financial resources, and so on). 

"Urther, since at present each of these adds something important in voca- 

i advising a client, it was clear that all three must be considered, both 
IN stu ying jobs and in assessing clients. 


Es] 


COLLATING AVAILABLE DATA 


ice have ignored for the moment possible variations in the scope and 
Ponsibilities of a given occupation in different firms or arcas. Even so 
€te are still so many different occupations that any classification must 
Make full use of material already available, even though some of this has 
en collected for purposes other than vocational guidance. Methods, tests, 
samples have thus varied, and the integration of the data for our pur- 
Pose consequently involves some compromise. Thus units of measurement 
ust be wide enough to tolerate differences of test or sample. They must 
“© practicable too in assessidg people actually in various jobs, as well as 


lvidual clients. 


Seneral Intelligence 

ae definition is briefly ‘score on a test of general intelligence of known 

1o acteristics’. In grading scores the familiar scale was used: ' 1 the top 
i n cent. of the general population; p2e ithe next 20 per cent.; “3 the 

) € 40 per cent. (split into “4+ > and * 3— °); ‘4’ the next 20 per czent.; 
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and ‘5’ the lowest 10 percent. The median score and, where possible, te 
upper and lower quartiles for each occupation were taken from each d al 
noting test, details of sample, etc. These scores were then put in Me 3 
the five-point scale with regard to the general population. Thus on X 
Progressive Matrices (20 minutes) the norms used were: 'r for scor 2 
47 and over ; ‘2’ scores of 42-46 ; “3+ scores of 8-41; :3— j ME 
34-375 ' 4' scores of 26-33; ‘5’ scores of 25 and below. If the distri ie; 
of scores in an occupational sample is Qr 39.8, Median 44, Q3 bay arch 
become Qr 3+, Median 2, Q3 1. For the immediate purpose of the Se 
List the median was taken as the single index. . sion 
Material used so far includes occupational scores on the 20 minute Te Um 
of Raven's Progressive Matrices of wartime Royal Navy recruits M S. 
1949), in particular of the 17-19 year age group, and of wartime Ne 33 
recruits of ages 20-24 (Lingwood, 1952). On N.LLP. Group Test No- 
Scores were available of traini ood 
graduates (Vernon, 1939; Babington Smith, 1940; Tozer and Ta wa a 
1953) ; of 800 arts and science undergraduates, and 50 medical gradua ring 
Edinburgh University (unpublished); of various levels of enginee 


x s mese Ki à an 
apprentices, trade apprentices, and semi-skilled workers, in the services, 
unskilled workers in in 


nd, 1933). ell 


Objections can be made to some of the data. Services samples may W 
biassed through medical standards, ‘ reserved’ Occupations, etc. ; thu 
A.T:S. sample is biassed since women whose scores on Matrices were 1 


mini:num required ; the optimu j 
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Educational Attainments 


; At the moment this is defined as ‘ general educational status’ rather than 
residual ability’, a distinction made in the previous article. The simpler 
the scale the more chance there seemed to be of finding useful data over a 
arge area of jobs, and the fact that the classification is primarily for use in 
Advising school-leavers who have not yet taken further training helps to 


cep the scale simple. Sources include entry regulations for universities, 


Professional bodies, trades, etc., as well as interviews with employers and 
Personnel officers, and employees, while some published data (e.g., Ling- 


I. 


4. 
5. 


. Wood, 1952) include a translatable educational standard. 


gain, a five-point scale was used on the lines briefly indicated below. 
Up to or likely to reach University entry standard in leaving certificate 
examinations, i.e., roughly, in General Certificate of Education, 2 ad- 
vanced and 4 ordinary passes, or 3 advanced and 2 ordinary, or, in 
Scottish Senior Leaving Certificate, 4 higher passes, or 3 higher and 
'2 lower; or of Level 2 but eager to continue or widen his studies. 

Up to, or likely to reach, 17 year leaving certificate area, but not up to 
15 e.g., is likely to make 1 or 2 highers, but not the whole group in 
S.L.C., or several passes at Ordinary level in G.C.E., or Level 1 but 
is not fond of school work ; or Level 3 with consistent progress and 
eager to continue studies, not necessarily in school. 

A good average 15 year old leaver ; in Scotland, a Junior Secondary 
Certificate, in England, an encouraging school report; steady progress, 
but not likely to reach Level 2 ; etc. 

Lower half of 15 year old arca, including those who have fallen back 
a year in their progress ; etc. 

he rest ; 2 or more years behindhand at 15 ; etc. 


.. For several reasons these five grades are kept as general as possible. For 
1 "stance, although official entry regulations are sometimes very specific, in 
pet their operation is not so rigid. Sometimes too there are several educa- 
| {hal roads into a job ; certainly the range found in jobs is quite wide. 


Al 


So where entry levels are not laid down, the level of people actually in 


tee job has to be found and this may involve reconciling English and Scot- 
educational systems, or systems of different dates. More precise details 
Te given on each job card, but more specific classification of them became 
Mather complex, with little apparent gain. In general the rating for each job 
“ms up the educational level found in the job, or stipulated for entry. 


B 
-ckground Support # 


Briefly this is ‘the amount of support available to the client or needed by 


Entrant to the job in terms of general circumstances, attitudes of family 
Peers, financial resources, and stability of background’. Clearly there 


t © severa] elements, but since they are often interdependent it was argued 
ae Background Support can, for a start, be treated as unitary. Informa- 
Se] 


came from sources similar to those used for Attainments, while 
“ction projects, survey interviews, previous experiences of vocational 
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: a 
guidance clients, and job description visits, can all be tapped. Again a fy 
point scale was used, and outlines of definitions are: nine, incl 

1. Background support for over 2 years of full-time training, " thing 
maintenance and university, or equivalent, fees Cie., up to PE each 
like £80 per annum), the family accepting the implications o d 
training ; for example, a well-knit family, with some rion. ff but 
values * professional ' training and status; or a family less we 
with helpful attitudes and relationships. iy family of 
2. Support for 1 or 2 years of incomeless training as above ; a n cati 
average income, strongly motivated, willing to use any assistan help 
able to do all it can to help the client, and with maximally cially, 
relationships and attitudes; or, on the other hand, of level 1 finan acto 
but not very interested, or with psychological support so uncertain 
lower the client's effective level of functioning; and so on. ren) 
3. Support and encouragement as needed, for instance, for 5 dex p oks, 
ticeship; ‘money must come in, but some can be spent on tools, RE 
class fees, etc.’ ; the family with average income, a stable Mr es 
pattern, a reasonable concern for the client’s future, and AT but 
favourable to evening classes and the like ; or level 4 financially 
strongly motivated. : tice 
4. Financially a long apprenticeship would weigh heavily ; appre thers 
ship if he likes, but he'll have to look after himself and there's © can- 
coming on’ ; level 3 but unconvinced of the value of training, OF 
not afford much delay in finding a suitable job. uch 
5. Where the only concern with the client’s job is, or has to be, how a of 
money it will bring in and how soon; or the effectively broke a 
demoralized background offering minimal support to the cH 
prospects. t d 
Again the grades are in general terms ; they aim to be relative, be hile 
actual figures become out-of-date, and also vary in different areas, The 
trying to quote them might over- 
rating of a job indicates the Su 
which the Job, or direct train 
here; using the Search List the adviser of, fo ort 
old client with attainments well above aver. Deer c oT qo 
rating only 3, will be led to consider, among others, jobs which in ture 
staying at school to 17 or 18, but which then require no private expen suc 
on training, and so are rated 3 in the Scarch List. But for this e. for 
jobs rate Background Support 2, since at his age they demand Sup sccm 
the extra years at school. These job suggestions, however, would e refer 
worth making. In any case, as before, details of training costs, an d 


; EN sulte 
ences to sources, are kept up-to-date in the Brief Job Descriptions con 
during discussion of job suggestions. 


Though financial aids are available, 


of in these grades, partly because of 
partly, because the financial element is n 


use 


yes 


t 
$ cou” 
they are not directly taken F; em 


local differences in allotting nsidcf* 
ot the only one we have to co 
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Nor, of course, do these definitions imply that unfavourable attitudes or 
actors must simply be accepted. The first step, however, is to make a 
realistic appreciation of the client’s immediate situation. Again, it may seem 
arbitrary to try to make a single rating, yet in practice this pressure often 
Tows into relief gaps in one’s information, or even reorients the whole 
4pproach to the client's problem. 
E general point is that in all these dimensions the ratings show central 
ency rather than the range found in people in the job, and this range 
MY be considerable, stretching perhaps from the grade above to the grade 
elow that in which the central tendency lies. Again, in some jobs the 
ratings more nearly reflect the actual people they were based on, if given 
55 two figures instead of one (e.g., 1/2), not so much showing that the 
\eoretical central tendency would lie on the border, as suggesting the actual 
istribution, This is especially necessary in the Attainments and the Back- 
Bound Support ‘ dimensions’ ; even in the rating of Intelligence it avoids 
"nrealistic arbitrariness, and indicates something of the range. Finally it 
es be stressed that these ratings, whether of job or client, are merely 
*rmediate summaries of information which at a later stage has to be 
considered in detail, along with other information about both job and client. 


ge E- LI 


THE SEARCH LIST 


à E. this way ratings were built up for each job, the detailed data being 
id ed all the time to the Brief Job Descriptions. Thereafter jobs with 
li *ntical patterns of ratings were put together, that is all those rated Intel- 
Sence 1, Attainments 1, Background Support 1, in one group; those jobs 
ated 1, r, 1/5 insanother; and so on. On examining the groups some useful 
Points emerged. Just as these three dimensions, though all relevant in voca- 
Onal guidance, may not correlate highly in individual clients, similarly 
Phen jobs were rated in our terms, it was found that seldom does a job 
ave exactly the same rating on all three dimensions. Rarely, on the other 
th nd, does the rating of one dimension vary by more than one grade from 
In ratings of the others, so that jobs with widely divergent. ratings like 
fo elligence 5, Attainments 3, Background Support 1, have simply not been 
"Und. (The ratings give, of course, only the level found in each job, not 
" S demonstrably “required ' level. Also, they indicate central tendencies 
T Y; in any job there may be found individuals with divergent ratings.) 
€se dimensions are linked, too, in the sense that a slightly higher level 
htelligence in a client can balance up a slightly lower level of Background 
js Dport; good Background Süpport can help to compensate, within limits, 
* a lower level of Attainments; and so on. : 
Sul Was clear then from the patterns of ratings actually found that jobs 
On d be grouped into five main ' General Levels ’, still basing classification 
i ee dimensions rather than any single one. General Level 1, for 
Cop acs, lists jobs with ratings that centre around ‘1°; more precisely, it 
go tins jobs with a rating of ‘1° on at least one dimension, the others 
down as far as ‘2’. No job with any rating as low as ‘3 “is included 
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Unless both the other ratings are ‘1’. Similarly General Level 2 lists jobs 
With ratings that centre around ‘2’; in it go jobs excluded from General 
evel r, and which rate ‘2’ or higher on at least one dimension, the others 
Boing down to ‘3’; no rating may be as low as ‘4’ unless both the others 
are “2” or higher; and so on. A rule of thumb is that General Level 1 con- 
tains jobs of which the ‘average’ of the ratings is 1 or more but less than 2; 
General Level 2 contains those of which the * average ' rating is 2 or more 
ut less than a Siete: 

he next question was how to lay out the groups of jobs within each 
General Level for greatest convenience. The sample page of the Search List 
'n Table r shows the result of the straightforward convention of putting in 


| single column all the jobs whose ratings sum up to the same total. This 


Ress three ‘Summed Rating’ columns in each General Level, except the 
th; e.g., there is in General Level 3 a column of jobs all with a Summed 
ating of 9, a Summed Rating column of ro, and one of r1. Within each 


Column there are still slightly different patterns of ratings; these patterns 


are listed as headings down the column, first in order of the Intelligence 
"ating, then within that in order of Attainments, finally in order of Back- 


| Bround Support. 


The position is now that several hundred jobs have each been rated on 
three dimensions, and put together in groups of identically rated jobs. These 
Soups have been placed in five General Levels, within which the groups 
ES arranged in columns by a stated convention. This convention, however, 
as an empirical basis. Inspection shows that the jobs in a General Level 


4° turn out to require a similar level of abilities, and jobs in a Summed 


Rating column ae even more similar in their demands, at least in terms of 
"ur definitions. The range in the whole of General Level 3, for example, is 
y from jobs rated Intelligence 2, Attainments 3, Background Support 4, 
D Jobs correspondingly rated 4, 4, 3, while within the Summed Rating 


| elumn 9 the range is from jobs rated 2, 3, 4, to jobs rated 3, 3, 3. In theory 


is Might find in this column jobs rated so variously as 1, 3, 5; and 5, 3, 1 


i (hey would still come under different headings in the columa). In fact, 
c 


Wever, we have not yet found any such jobs. Moreover, the ratings indi- 
S te central tendencies only; thus the jobs quoted as the extremes of 
™med Rating column 9 are rated 2, 3, 4 and 3, 3, 3, but the Intelligence 
Yel found in the first, for example, has an interquartile range from 1 to 
AME and in the other from 2 to 3—, giving a considerable overlap. So they, 
NS Of ratings in the groups of jobs within a Summed Rating column may 
altyeside the range of abiliticf actually found in any single job. Similarly, 
i, ough a client's abilities can compensate each other only within certain 


le 


li i B . B B . 
| mits, the variations of abilities needed in the various jobs within each 


‘mn are within those limits. 


| for „S€ points suggest that Summed Rating columns might be regarded, 


bal the purpose of obtaining job suggestions, as single groups of jobs. : 
than CE has to be struck between making the classification appear more rigid 
the data justify, and on the other hand making it so flexible tha* the 


204 A SEARCH LIST FOR USE IN VOCATIONAL GUIDANCE 


i nge 

. search for suggestions cannot be effectively focussed. The crux Dod K 

of abilities found in every job. Some jobs might be placed in e We s 

of two Summed Rating columns, or even of two General Leve s e Ee 

of abilities, rather than the central tendency, is emphasized. In iu i. 

jobs have been placed in appropriate columns by using these i: 2 dl 
maintain the distinction between the groups in a column may 


ilities 
“blinker’ the adviser by failing to stress the overlap of the ranges of abi 
involved. 


- is distinction 

There is another cogent reason for not overemphasising this dun 
So far we have relied entirely on the ‘dimensions’ of Intelligences | how- 
ments, and Background Support. In the Summed Rating column jobs 
ever, we have reached the point where we have approximately equ tudes, 
in terms of these dimensions. Here then seems to be the place for ap entiatt 
interests, traits, and other dimensions that could not validly dis is 
over the entire field of occupations, to make their contributions. ple in 
point the aim is to find out what characteristics differentiate poai One 
different jobs within the same level—a much more limited objet ication 
implication is that we need not insist on the same basis of sub-c we ' mig 
in every General Level. Whereas in General Levels 1 and 2 ' interes 


usefully differentiate jobs and people, in General Levels 4 and 5 ° 


s. point 
M a >i ae . . S 
dimensions might better be used ; this is consistent with Vernon's P 
(1953) that interests tests are less 


0: 
: À at pr 
effective with average adults than P 
fessional and business levels. T 

differentiation on very specific ab 


sing 
he observation gives scope too for ba 
perhaps in General Level 4 


jal 
ilities such as manipulative skills, p cd 
but always within the limits of the SU 

Rating column. è © p List 
However, the question here is how useful is it to build into the -— of 
itself a sub-classification within Summed Rating columns based on A one 
these other dimensions. Some possible methods have been tried O jdatio” 
is to write after the name of each job ' v:ed' or ‘ k:m’, as suitable va els 
data accumulate. Another is to cut across the columns of the E T 
With a grouping by types of activity involved in the jobs. Jobs elevant 
grouped within each column according to the school subject most i rith 
what is important here is not that a job needs better than «v at the 
metic, etc., but that it needs better Arithmetic than do other jo nd 


5 i * ions 
same level. Another attempted grouping involved the ae degit? 
in various jobs; thus jobs offer different degrees of security, vario fo 
of scope for planning one's own 


+ ns» 

work, for ‘ completion ’ satisfaction’ erent 
"status" in various terms, while there seem t5 be important but the roles 
types of * social’ or * contact with people’ satisfactions according to finC | 
and relationships involved in the 


I I 3 may es 
interaction. But different pepe chance 
different satisfactions in the same job (Cox, et al., 1953), while t 


ERE a) 
of obtaining certain satisfactions often depend on the supervise” an e 
working group, rather than the work itself. Perhaps the most W 1 ibt 
is that a job does at least offer scope for such-and-such motivations. 9 die 
we can sometimes discern the main differentiating motivations © 
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in the sense of ‘ what he is really after’, even though they may be so indi- 
vidual as, for instance, ‘whatever I do it must make me one up on my 
brother’. 

Experience showed however that any formal sub-classification within 
columns based on one of these dimensions tended simply to pin the adviser 
down to a rather narrow range of ideas, while at the same time it did not 
in fact add much validated information, since we have already used the 
dimensions on which we have most occupational data. It seemed in fact 
that these other dimensions could be better integrated with the Search List 
approach if used on lines like those suggested below. 


THE SEARCH LIST IN USE 


At the moment then the Search List is in the form of five General Levels, 
cach (except the fifth) broken up into Summed Rating columns. Each 
Column is divided into groups of identically rated jobs, as shown in Table 1. 
In: practice, owing to the overlap of abilities required in jobs in a particular 
column, each column may be usefully regarded as a single group, and the 
Jobs listed in alphabetical order. 

The adviser first assesses the Intelligence, Attainments, and Background 
Support of his client, and summarizes his data into ratings according to the 
Suggested definitions and scales. Just as the ratings of a job were put to- 
Bether, so the client's ratings are treated to show his General Level and the 
Summed Rating column from which the adviser should start. This repre- 
Sents the upper end of the range of jobs open to the client; within limits all 

€ jobs needing lower levels of abilities may also be considered. On turning 
to that General, Level and the indicated column, the adviser has before him 
a list of jobs all requiring approximately the general level of abilities offered 

y the client. Now the adviser sums up his other information about the 
client, including his vied or k:m bias if data permit. Bearing this in mind, 
. and also his knowledge of local employment conditions, he then scans the 
Column of jobs, briefly considering each one. Usually three or four jobs 
Stand out at once as distinct possibilities. For those few jobs thus high- 
ighted out of hundreds the adviser now consults the relevant job descrip- 
tions to check in detail that they are suitable for the client; he checks too 
that each job is available in the district, or likely soon to be so. He then 
iscusses each job with the client, using his own knowledge, the job 
€scription, and if necessary the further references quoted in it. Once the 
client's Intelligence, Attainments, and Background Support have been 
Assessed, and his test bias essiblished, we reach an area of such closely related 
aspects of his personality as interests, preferred school subjects, preferred 
Satisfactions and range of effective substitutes, attitudes, frustration toler- 
ance, and so on. It is these with which the adviser is particularly concerned 
1N the discussion stage. An approach at this stage is for the adviser to draw 
oUt in genera] terms from his knowledge of the client the two or three 
Job elements’ to which he is most likely to respond. Thus for one client 
l € adviser might look first, in the Summed Rating column, for a job 
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; 
: i n; 
involving * high social status, a chance to use maths, working on a 
in that order ; for another boy of the same level the most P things, 
elements might be ‘ plenty of company, using machinery to ma E. uidi 
chances of showing physical prowess’. Similarly the job descrip risfactions 
include for each job the most often quoted satisfactions and brem ituation. 
as well as something of the pressures and relationships in the wor ne very 
Discussion of specific job ideas with the client elicits from the a as turn 
‘live? reactions and attitudes, so that even if none of the first job “ae FA 
out to be acceptable the adviser can refer again to the Search List, zd 
his client's needs and personality by that time much clearer in his dd E ie 
Process makes clear too what other test or interview data are nee I a large 
the client to a final choice. All the time the adviser has before € one 
sample of jobs grouped in defined terms; he can easily look across ; always 
column, or even a General Level, to another, the differences involve 
being explicit. 3v brief, but 
This description of the use of the Search List is necessarily kills, nor 
indicates clearly that it does not eliminate any of the adviser’s $ b bring 
the need for adequate yet concise job descriptions; rather does it try f client 
them to bear quickly and directly on the more individual. aspects 0 ; (nat 
and job. It is designed to offer constructive and life-like suggestion 


7 lert 
solutions) and to do this in a way that keeps the adviser and client 2 
to the variety of jobs possible. 


It may however be argued that the Search List technique moves too quic? / 
to specific jobs rather than indicati i 


L ) quire early decision, sometimes wel 
leaving school, in order to decide for 


B 
. "MINGToN Surriz, B. (1940): The Conversi 
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client, than descriptions of a ‘type’ of work. A general directive can still 
€ given, but as a generalisation from specific jobs. Similarly in the ‘clinical’ 
ee setting even adults gain more from discussion of specific jobs than 
Bess of work, and one can be more realistic about chances of actual 
s ncies. Also, from the adviser's point of view, in making specific job 
Suggestions he is compelled to weigh up his data about the client, and about 
ps very critically. And it is easier for him, and more realistic, to think 
is client in terms of jobs he definitely can or cannot do, than to build 
"p an ‘absolute’ picture of his abilities and then try to find a job which 
ts them. 

Another point is that the reactions of the client, and of parents, as 
Be ssing attitudes, interests, ambitions, and the like, tend to be more 
E P icitly, more realistically, and more quickly evoked by considering 
fren’ jobs, than by reference to a general type of occupation. This may 

| vital gaps in the adviser’s knowledge of the client, while if the client or 
Parents have to readjust ideas and aspirations they can do so while still in 

€ security of the ‘advice’ situation. Again, the Search List approach 
quickly shows up any inadequacies in the client’s range of vocational infor- 
Nation; since too the adviser has to discuss, however briefly, the jobs thrown 
Up by the Search List, the process becomes mildly educative for the client. 
Es ly, the client himself can take a direct part. By working through the 

€vant area of the Search List with the adviser, and discussing the job ideas, 
ee ealizes what factors have to be considered, sees where his attitudes have 
; n based on inadequate information, and sees also that there is no single 

Cal job for him or anyone else, though a lucky and determined person 
Might still make one for himself. Since discussion starts at his * true ° level 
M Is made aware of his own potentialities and limitations, and encouraged 
9 think reasonably and realistically about choosing a job, either now or in 
ki € future, without becoming dependent on the adviser. The Search List 
Pproach seems to give particularly useful opportunities for this non-directive 


PProach to vocational advice. 
o 
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Aptitude Tests for Air Traffic Control 
Officers 
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ago. However, although the correlation then obtained between train- 
ing course results and test scores suggested that the battery of tests 
pud be of considerable value, it was thought desirable to delay publication 
the oe conclusions based upon the actual. professional performance of 
3 foll jects should be available. By late 1953 1t had been possible to make 
amit study of a reasonably large sample of personnel who had been 

sted upon entry to their training courses, and had subsequently served 
With the Commonwealth Department of Civil Aviation in the capacity of 
Air Traffic Controller, for periods varying up to two years or more. As the 
Careers of the men progress, it will be possible to collect data even more 
Televant than that at present to hand. Nevertheless, one may now present 
Tesults indicating the value of the tests used, in predicting not only profi- 
Clency in training courses, but also actual professional efficiency in so far as 
€ latter may be judged from the early confidential reports of senior depart- 


Mental officers. > 


! | “HE investigation described in this article was commenced several years 


DUTIES OF THE AIR TRAFFIC CONTROL OFFICER 


9 . " . " 
It must be pointed out that in Australia the range of duties of the Air 
raffic Control Officer extends considerably beyond the actual direction of 
aerodrome traffic from a control tower. That, important as it 1s, 1s only one 


9f three main aspects of control in the broader sense. One of the other two 


Consists of supplying relevant information to airline pilots who wish to 
cceptable 


Prepare flight plans. Such officers must also approve or suggest a 
Modifications of such flight plans when presented by the pilots before the 
ult commence. The third function of the Air Traffic Controller relates 
© the direction of aircraft in flight in the period when they are no longer 
Under the direction of the control tower at the point of departure, and have 
Bot yet reached the zone controlled from the tower at their destination. 
checking continually the position of 
e pZriodic reports required from such aircraft have 
he institution of search and rescue procedure 
Needless to say, 


t 
= duties, and transfers from one type 
€rvals and in the normal course of prom 
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field of duty rather than another, 


It would appear unnecessary in an article of this length to ae 
describe details of the general control procedure as laid down by T od 
mental regulations. It may, however, be said quite simply that On " 
obviously necessary personal characteristic demanded by the wor E. 
ability to divert attention rapidly and effectively from one task to E brut 
the shortest notice, in accordance with a scale of priorities dictate Jd 
intelligent judgment. This applies to every phase of the controller snl ; 
he is continually required to absorb information coming pure s 
Variety of sources and on a variety of subjects. He must inter-rela Mn 
information, when relation is possible, and must act repeatedly, i Es 
and intelligently against a constantly (and often rapidly) changing the 
ground. Sound judgment, memory, attention to detail and, above a ing 
capacity to remain calm and unruffled in the face of situations deman an 
the division of attention between two or more lines of action that mus ed 
pursued simultaneously as far as it is physically possible to do so—these 


n 7 s f ive use 
cardinal attributes of the efficient controller. The basis for the effective 
of these attributes is a wide and de 


matters related to practical flyin 


: one 
able, even if it were practicable, to attempt to select personnel for any 


: : : 3 
ained without the possession of a h 


. : e 
rical intelligence. This fully jis th 
use of the title “officer ’ and presupposes a superior intellectual stan 


ec 6 
SELECTION OF A TEST BATTERY 
With the intention of coverin 


number of tests were ad 


for 
ely 
h 
two had been developed for this particular purpose. 
follows: 

Test S: 


BP od 
This is a test of spatial aptitude in which a‘nositive completion m p: b 
was used for recording the solution of problems, rather than suec jn 

multiple choice. The test is generally similar in principle, though ? 
detail, to the Test K of the British wartime GVK series. 
Test M: 


This is a measure of aptitude for 


ces 10 
numerical calculation. It traces . 
ancestry back through several gener: 


ations to the arithmetic and 


D 
Q 
[3 

a E 
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Sections of the original Army Alpha. In its present form, however, simple 
arithmetical problems and number series are alternated. 


Test T: 


This is of the ‘omnibus’ type, though the term is not strictly accurate as 

€ items included are essentially spatial, mechanical or numerical in char- 
acter. It was prepared during the war by condensing the more valid items 
of three tests used earlier for the selection of technical trainees, and proved 
Very effective for that purpose. Answers to some of the items are by multiple 
choice, others by positive completion; but all have been carefully designed 
to avoid ambiguity and ensure simplicity of marking. 

Two newly prepared tests proved useful to supplement those mentioned 
above, They were: 


Test K: 


This was designed essentially as a discriminating memory test. In con- 
Struction it is very short and simple, but nevertheless has proved quite 
fective. It consists of two sets of monosyllabic words, ten in each set. 

hese are read to the subject clearly at an even rate, without accentuation 
and with a clearly indicated break between the two sets. The subject is then 
Tequired to write down in separate columns those of the words he can 
Temember from each of the lists. One point is credited for each word cor- 
Tectly remembered and placed in the right list. One point is subtracted for 
tach word placed in the wrong list, or for the recording of any word not 
Included in either of the lists read. 


^ 


Test M.R, (Map Reading with Interruptions): 


The aim of this test is to assess capacity to carry out mental tasks of a 
Moderate degree of difficulty under the stress of frequent distractions. It 
Was also considered desirable to select mental tasks of a type bearing a close 
“clationship to operations actually performed by personnel in the course of 
their professional duties. For this purpose x was chosen as 
Miording a good basis for a test situation. In the final form in which it 

35 been used the test consists of the following: 

ach candidate is presented with a copy of a map of an imaginary locality, 

Owing towns, villages, rivers, coastal features, etc., with a grid for refer- 
nce and a clearly marked scale. With the map is a sheet containing a 
Number of questions relating to the map. These are graded in order of 
"Mfficulty, and start with simple requests to locate particular places and 
dicate their position in terms of grid squares. Then follow more difficult 
ans involving calculation of distances by reference to the scale. (Each 
Ubject is provided with a pair of simple dividers to facilitate scale measure- 
ents.) The sheets containing the questions and spaces for answers also 
Contain a column marked ‘memoranda’. Candidates are instructed in the 

Tst instance that although they. are required to work as many examples as 
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possible in the time allowed, they must enter immediately in the ‘ memor- 
anda’ column all messages ‘ received ’ during the period of the test. Failure 
to record these messages will, they are told, result in heavy penalties. The 
purpose of this threat is to ensure that all candidates will in fact record the 
messages accurately and therefore enable the score of the test to be made im 
simple terms of output of correct answers to the map-reading questa 
This result has in fact been easily achieved, no instance having come to t s 
notice of the writer in which memoranda have been incorrectly noted. 


; s e 
The actual ‘ messages ' are twenty in number and are given orally by the. 


examiners to a strict time schedule of irregular intervals throughout the 
thirty-five minutes allowed for the test as a whole. The content of the 
messages is varied but may be gauged from the following examples, whic 
are similar to, but not actually the same as, some used in the test: 

Please note the following serial numbers: 2643 and 5728." P. 

“ Please note that visibility at Mascot has been reduced to one mile. 

“ Please note that Flight 431 from Essendon has been cancelled." 
, Each message is read twice over so that candidates can check their a 
immediately. This helps to ensure the accuracy required in this matte! 


5 Wo coc A T 15 
without diminishing the distracting effect as far as the map-reading 
concerned. 


^ 


RESULTS IN RELATION TO SUCCESS IN TRAINING COURSES 


The battery outlined above was administered to the personnel of "A 
successive training courses, each consisting of about ten mer. Up to t ect 
stage the tests were not actually used for selection purposes, so in that resp b 
the correlation coefficients obtained cannot be subjected to statistical ex" 
sion. However, the men had been carefully selected by other m6 
(interview, technical experience, etc.) and it may thus be safely assum 
that in applying the battery as a preliminary measure in selecting kon 
normal range of applicants, the usefulness of the tests would exceed rat 
than fall short of the value suggested by the observed coefficients. der 

In calculating these coefficients the criterion used was the final rank °" ir 
of the men based on their examination results at the completion of th ‘ 
course. In view of the small numbers in each course the Spearman ^in 
difference technique was employed. The results obtained are indicate res 
Table 1. The ‘total’ test score was arrived\at from the standard ae. 
in each test, without giving special weight to any test or tests. ion 
efficients relating to these are therefore not the result of multiple correa 
in the strict sense. For the present practical purposes, however; they 
regarded as more generally informative. cc 

It will be seen from Table 1 that out of 43 test-administrations only th der 
coefficients are negative, and only five others are below .2. Of the rema? 

29 exceed .4, 20 exceed -5, and 12 exceed .6. + 
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TABLE I: CORRELATION OF TESTS WITH CRITERION OF CLASS 
PROFICIENCY IN TRAINING COURSES. 


COURSE NO. IN s M K T MR TOTAL E 
COURSE SIGNIFICANCE 
oF TOTAL 
S A 11 “70 -68 72 -68 42 -81 -001 
B 11 46 -81 -52 -65 -52 -95 -001 
— NN ) Lee Re ed 1 
[S 1 :33 31 53 42 -40 -69 -01 
es | 1 m | 5| | |: nu ue 
D 12 01 54 -40 *60 +42 54 05 
| ae o o9 | 300) [ee eae eee 
E 9 42 57 “54 -68 -60 -78 01 
| LIL—— II ER LLIM——————4 
E 11 28 |—18 00 |Omitted| -43 12 — 
|---| 
G 10 15 60 37 23 52 39 — 
[m 
H 8 09 29 |—-49 |Omitted| -80 32 = 
J 10 -92 -221 |-:04 48 53 -66 -01 
[~ —| | IL] as E 
Mean values for |Total 
9coursesand |No. of 
approx, levels |cases ‘37 43 +28 54 52 58 <:001 
of Significance |=93 


=L 


It will be noted that the figures for Tests T and MR are high throughout. 

est T was not administered to two courses (F and H) for reasons quite un- 
connected with the purpose of this study. It is indeed unfortunate that 
this omissior? had to be made, as the positive consistency of this test reason- 
ably suggests that the totals in these cases (the lowest two in the list) have 
Probably suffered from this omission. 
- The fact that no coefficient lower than .40 was obtained with test MR 
indicated the value of this as a consistently valid index, and confirms the 
@ priori supposition that resistance to distraction is a vital factor in suit- 
ability for work of this kind. a 

Although there are some instances of low or negative correlations with 
tests S, M and K, their general performance over the whole group appears 
to Justify their continued use in a selection battery. (The figures obtained 
from the ‘follow-up’ study described below would appear further to justify 


this conclusion.) 


RESULTS IN RELATION TO EFFICIENCY IN THE PERFORMANCE 
OF DUTIES. 


To validate test results against success in examinations at the conclusion 
of training courses is frequently the only procedure possible, and the 
Psychologist can hardly be blamed if the training courses do not adequately 
Provide a basis for professional proficiency. Nevertheless, it is the predic- 
tion of professional success, and not merely of training course results, which 


's the real object of industrial selection. Consequently, the argument for 
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HS i is consider- 
adopting a test battery as a standard item in selection procedure n scd 
ably strengthened when it can be shown that positive correlation 


nd 
-€., between tests and course results, à 
also between tests and success in the actual job. 


à ? study as 

It was therefore decided to make some attempt at a follow rip The 

Soon as practicable, and the results of this are given in this oe ly son 
criterion used in this case is based upon reports on approximately 


exaggerations, Moreover, the t art- 
igher levels of responsibility, and it would be quite unfair to the Dep 


Group A: (Best Group) 
Subject No. 


Li: ^ Has made good controller (fact) 
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Group B: 


Subject No. 
I: 


Very good (fact) 

Has been promoted to Grade 4 from Grade 1, very good and 
efficient, especially as supervisor (fact) 

Very good controller—has been promoted to Grade 2 (fact) 

Good controller (fact) 

Has proved very successful. Promoted to Grade 4 from 
Grade 1 

Very good controller. Promoted to Grade 2 (fact) 

Very good (fact). One of the best (opinion) 

Very good (fact) 

Good, especially as supervisor (fact) 

Very good (fact) 

Good controller (fact) 

Very good—now an instructor 

Has distinct ability in job (fact) 

Good controller on the job (fact) 

Very good controller (fact) 

Very efficient controller and supervisor (fact) 

Very efficient lower grade controller (fact) 

Very good on job (fact) 

Very good controller (fact) 

Excellent controller (fact) 

Good on job (fact) 

Very able controller (fact) 

Very able controller (fact) 

Very efficient (fact), but this may be due to long experience 
in Job (opinion) 


a 


Good but impetuous 

Very capable, but suffers on personality side (opinion) 

Good controller in certain positions (fact) 

Very good controller (opinion) 

Good (fact). Spoilt by some personality trouble (opinion) 

Above average controller. Promoted to Grade 2 (fact) 

Good controllerjbut unfortunate manner (fact) 

Very good but“impetuous (fact) 

Now acting as Grade 4—from Grade 2 (fact). Good controller 
in some positions only (opinion) 

Good controller with a good future (opinion) 

Appears to be efficient (opinion) 

Efficient but unstable (fact) 

Good but not outstanding (fact) 
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Grover C: 
Subject No. "EN (fact) 

Ci: Considered satisfactory. Only handicap is carelessness 

Gor Satisfactory but inclined to careless work (fact) factom 

C3: Took long while to come good. Now seems satistac 
opinion RE. 

C4: Ti dem silty only (fact). Is over-keen and conscientious 
(opinion) 

Cs: Good average controller (fact) 

C6: ^ Good average controller (fact) 


C7: Suffers from personality defects (opinion) "n 

c Moderate aol» (fact). à Appears to have no great futu 
opinion i 

Co: 5d paion) up best as supervisor. Not so good as actus 
controller (fact) 

Cro: Could be good if he tried (opinion) 

Cir: — Copes, but nothing out of the box (opinion) 

Ci2: Personality troubles mar his work (opinion) ‘on if 

C13: Just average or a bit below. Passed over for promotio 
favour of junior officer (fact) 

Ci4: Average controller (fact) 

Ci5: Average (fact). Does not like work (opinion) 

C16: — No wonder controller but quite successful (fact) -family 

C17: Not very good. Hard to separate his work from his ta 
(opinion) 

C18: Just average (opinion) 

After ten years’ experience just copes (fact) ^ 

C20: Manages job quite satisfactorily (fact) 


j irs 
C21 Manages all right but more interested in outside afta 
(opinion) 
C22: Justan average controller despite long experience 9 
C23: Just average as controller—poor supervisor (fact) icnct 
C24: Good in tower work only where has had long expe" 


(fact) 
C25: Average controller (opinion) 


Not very good but can cope with most situations (fact) 
C27: Average controller only (fact) 


ey 
C28: — Average-plus in job (fact). Perhaps due to great nd 
(opinion) & 
C29: Just average (fact) È 
C30: Average (opinion) ' 
C31: Average to average-plus (fact) 


Group D: 
Subject No. jlity ` 
Dr: Has been placed in position requiring minimum of abi 
.D2: Not very satisfactory controller (opinion) 


.U- 
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D3: Below average (fact). Appears to have no real potential 
(opinion) 

D4: Just copes (fact) 

Ds: Just makes the grade (fact) 

D6: Just makes the grade (opinion) 

D7: Just passes (fact) 

D8: Just manages (opinion) 

Dg: Not very good (fact). Don't think any improvement can be 
expected (opinion) 


Group E: (Worst Group) 


Subject No. 
Et: Poor controller (fact). No future (opinion) 
E2: Most unsatisfactory controller (fact) 
E3: Nearly hopeless (fact) 
Eq: Very poor controller. Appears to be mistake in selection (fact) 
Es: Poor controller (fact) 


E6: Very poor controller (fact). 

Ey: Poor controller with no future (fact) 

E8: Very poor (fact). No future (opinion) 
Table 2 sets out the correlation coefficients obtained when the test scores 
Were compared with the five-point criterion just described. (The product- 
Moment method of calculation was employed.) ` 


TABLE 2: CORRELATION BETWEEN TESTS AND PROFESSIONAL EFFICIENCY 
IN THE ACTUAL WORK OF AIR TRAFFIC CONTROL 


LEVEL OF SIGNIFICANCE 


TEST CORRELATION COEFFICIENT 
| aa 
S 421 :05 
M +.29 01 
K Ler 001 
T 4:32 Ola 
MR +23 between :05 and -02 
EEUU | 
TOTAL +45 «001 


Although these coefficients are not as high as one might wish, the high 
yels of significance suggest beyond doubt the positive nature of the con- 
tibution of the tests in the ediction of success. The use of this test battery 

y justified, and one awaits with interest a 


ould therefore appear to be full 
€W crop of reports made after a longer period of service, and hence likely 


9 enable an even better criterion to be devised. 

equ Conclusion the writer would like to express his appreciation of the 

Bi given to him by his colleagues on the University Staff and to officers 

Cou] d Department of Civil Aviation, without whose co-operation the study 
not have been satisfactorily carried out. 


A Psychological and Statistical Study o! 
Speed and Power as Variables of Human 
Ability 
By OLGIERD POREBSKI 


This paper is based on part of a thesis approved for the degree of | 
.A. in the University of London (March, 1952). The research was 
conducted in the Psychological Department of Birkbeck College 


to 
almost unanimous view that some persons are on the whole unabhs 

think quickly and yet are quite able to think clearly would seem been 
a most grave error, the concepts of speed and accuracy (or power) hav en 
regarded as synonymous. This view has influenced considerably m is 
methods of intelligence testing. It made it unnecessary to disting yo 
between speed and quality of thinking on the assumption that ied si 

characteristics correlate almost perfectly. The validity of this assumpt 
however, questionable. 3 T imed 
The experimerts of Spearman and other subsequent studies which cla cans 
à very high correlation between speed and quality were conducted by t ime 
of simple tests scored first on speed and secondly on accuracy withou ction 
limit. They cannot be accepted as sufficient proof for the lack of ae isis 
between the speed and quality aspects of thinking. It can be alit 
whether an accuracy score on a simple test is adequate to measure the d lies 
of thinking. The latter undoubtedly implies accuracy, but it also ty 
much more emphatically a certain level of ability. The level of “ghat; 

(altitude), however, cannot be determined by means of a simple test | 4 
ever the method of scoring. If the level of difficulty or un in 
problems the mind is capable of dealing with is the essential € e an 
determining the quality of thinking, then it is illogical to ma 4 the 
between the dimension of speed an d by 
dimension of quality, when these two dimensions are both evaluate? "^ 


ar 
One needs only to step out of the professional circle to learn that the pop "dy 
view is still in favour of distinguishing between those who can think quic 
l. . de 
The main purpose of the present research has been to investigate , nis 
commonsense view. At the outset, an UE Was made to clarify pon 
of definition and experimental design. Thus the term quality or power 


H 
| 
under the supervision of Professor C. A. Mace. 
INTRODUCTION 
3 A E that the 
Es since Spearman (1927) made his very important statement 
| 
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pd by the level (altitude) of thinking, as the ability to deal with com- 
ae relations (and not as the degree of accuracy on a certain low or arbitrary 
p The quality of thinking defined in this way was denoted by the term 
ower. The speed of thinking was denoted by the term Speed. It was 
asiar y then to devise the experimental design in which the two character- 
po Speed and Power could be measured in isolation. The influence of 
EU had to be eliminated, as far as possible, from Speed scores and the 
E. uence of Speed from Power scores. It logically followed that the battery 
tests had to comprise two sections. The first, the Speed section, had to 
Consist of various tests of low and uniform difficulty. The second, the 
ower section, on the other hand, had to consist of various untimed tests of 


Progressive difficulty. ; 
If the ability to think quickly is indistinguishable from the ability to think 
test correlations within 


Well, then it should be possible to explain the inter- 

as i sections by the same general factor. If, on the other hand, Speed 

n ower are distinct they should give rise to two distinct factors. In such 
Case the ability to educe relations and correlates could be accepted as 
aving the two distinct dimensions. The first hypothesis was then formu- 
ated as follows: ** Speed and Power are distinct factors of ability ". 

a oer purpose of the research has been to discover whether the factors 

late peed and Power, if present in the process of educing relations and corre- 
ine are the main factors or dimensions of this process. Were these two 

cr €nsions more fundamental than any alternative dimensions? As the 
Ucial criterion we took the amount of variance explained by Speed and 


Tht on the one hand, and by an alternative set of factors on the other. 
€ most natura] alternative appeared to be suggested by certain popular 
actors, such as Verbal, Spatial and Numerical. If the latter constituted the 
qn amental dimensions of ability then the degree of acp iy 
the Verbal tests, or all the Spatial tests, or all the Numerical tests shou 


e hi ith 
* higher than between the Speed tests or between the Power tests, wit 


rent media of expression. i P 
eis rl ain de mor even eic eon beween 
assificati ility could be brought tor oe ^ 

tion of ability imilarities with respect to the 


€ class iterion, in s ite of the si 

S es of the first criterion, pite ae 
Cond criteri d w: he distinction between the classes 
3 criterion, could be compare ith t 


‘the s "erion, in spite of the similarities with respect to the first 

iterig ux. US brune: that the classification according to Speed 

an Da t was - fund amental, consequently the second hypothesis was 
otmulated lt. « Spe/ and Power are the fundamental factors of 
i ed as fo : 

ability » A 


c essential 


DESCRIPTION OF TESTS 
otheses a battery of nine tests was constructed. There were 
Speed tests and three Power tests. The Speed (S) section had two Verbal, 

Numerical tests, while the Power (P) section had one 


X 
à 
tws : two 
| ieee al nd one Nuizerical test. 


si To test the hyp 
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Experimental test St 


The test consisted of twenty-five easy items of approximately p iM 
culty. These items were of the common ' verbal analogies’ type. i EL. of 
designed to test the ability to find the relation between two words a 


T $ : inutes 
the basis of the inference educe the correlate of the third word. Two m 
were allowed for the completion of the test. 


Experimental test S2 


; diffi 
The test consisted of twenty-five easy items of approximately equal di 


3 o a 
culty. In each item there were five words, four of them belong oM to 
certain class, the fifth being a distinct one. The object of the test wot 
measure the subject’s ability to discover the relationship between four te an 
and indicate the word to which the relation did not apply. One minu 
thirty seconds were allowed. 


Experimental test $3 


Experimental test $4 


es b drawing 
A similar test to S2 was used, only words were replaced by 


The 
There were twenty-five easy items of approximately equal difficulty- 
time allowed was two and a half minutes, 


M. Pm multi- 
arithmetic test involving addition, subtraction, I^ for 


; ility> a 
was not, perhaps, strictly a test of abi M 


Experimental test S6 cr 


b 
E ds d É 5 : $ um 
his was'a numerical test in which relations between a series of $ ad t? 
had to be discovered and the next number conforming to this st thre 
be produced. There were twenty-five items. The time allowed W 


3G 


; Nc e: to be tak 
The three Power tests [see Appendix] were given individually desire t 
home and returned a week later. In the case where the testee de € 


i is way | 
spend more time on the tests; another. week was allowed. In this way is 
influence of time wa 


me 
S practically eliminated, and also, a temporary ‘ded 
position was not allo 


[ : j 
wed to play an undue DR The subject K Pa A, 
c 1 x 
ith an ample opportunity of making several at empts at the so ution oi jj 
Sbe à d could choose his own rate of work, his own E aD 
own place and conditions. 1 
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Experimental test P1 

This test had two problems. The first one, slightly easier, consisted of 
Several processes of education of relations and correlates to be integrated 
Into one solution; all the data had to be included. The second problem was 
perhaps more difficult because it involved the rejection of some irrelevant 
data and also because the relations involved were slightly deeper and more 
complex. Both were problems of verbal reasoning. 


Experimental test P2 

This was a test of reasoning in a spatial medium. It had three parts, each 
consisting of finding a two-dimensional relationship between drawings with 
a view to completing the right hand bottom square which was left blank. 
The first two parts were not unlike the type of items used in Progressive 
Matrices. They were relatively easy, the second being more difficult than 
the first. The third was extremely difficult, for, in addition to the first 
order relations used in the first two parts, it had a complicated principle not 
easy to detect. 


Experimental test P3 

This was a test of numerical reasoning, comprising three parts, of pro- 
gressive difficulty. This difficulty, as in the spatial tests, was increased by 
means of the increased number and depth of relations involved. In this test 
the object was to discover a two-dimensional relationship between the num- 
bers and, on the basis of inference, write the suitable number in the blank 
pare As in part three of the spatial test (P2), there werc two possibilities 
of reaching the solution, either by a laborious logical analysis or by "insight". 


e 9 SAMPLING 


The sample selected for our study consisted of twenty-eight staff members 
of the National Institute of Industrial Psychology, and twenty-two first-year 
Psychology honours students from Birkbeck College, University of London. 

Our sample was undoubtedly selective for it was limited to men and 
Women of a high intellectual standard. With respect to general ability 
the variability of this group was obviously shrunken as compared with that 
Of the general population. The correlation values were therefore expected 
to be largely underestimated and the absolute quantitative values of the 
factor loadings unreliable. Nevertheless, the relative values of the correla- 
tions could be assumed not to be seriously altered. Since our purpose was 
Not to determine the strict values of factor loadings for each test, but to 
Study the relative variance 6f Spced and Power as compared with that of 
ial and Numé ical dimensions, our results, in spite of the 


V : 
M aE the sample, could be generalised. 


SYSTEM OF SCORING 


All the Speed tests were ore in the usual fashion, one point being given 
for each item answered correctly. No penalty was introduced for wrong 
answers and no correction for guessing was calculated or applied for those 
tests which involved a choice answer instead of a creative one. 


222 A PSYCHOLOGICAL AND STATISTICAL STUDY OF SPEED 


The system of scoring 
of difficulty. With such 
could only be assessed on 


the Power tests was originally based on E 
tests used for the first time, the level of di 3 ; 
a priori grounds. Thus it was felt that, instea E 
» it would be better to group the answers into 


L > 
> : utions. 
bottom class no solutions or unsatisfactory sol 


STUDY OF CORRELATIONS 
All the scores were 


and the corresponding 
Since the yalue of a co 


TABLE I: CORRELATIONS OF SPEED AND POWER ‘TESTS 


il 


P3 w | 


x ^ f Ms terio 
From the correlations so obtained it was possible to study which ee 
of classification—Speed and Power, or Verbal, Numerical and Sp 


he 
dM 


of Expression. i 
a of expression. 


i Power). 
-291 among Spatial tests (Speed and : 
e among Numerical tests (Speed an Power). ; 


) 


> 
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In calculating the average correlation among the Speed tests the three 
correlations (S1:82, S3:S4, and S5:S6) were excluded for they had the 
same medium of expression. Similarly when calculating the average corre- 
lation among the Verbal tests, the correlation S1:S2 was excluded on the 


grounds that both these tests measured Speed. For the same reason the 


correlation $3:S4 was excluded from the calculation of the average among 
the Spatial tests, and the correlation S5: S6 from the calculation of the aver- 
age among the Numerical tests. This procedure secured as far as possible 
the determination of the value of correlation due to one criterion only. 

If specific abilities constitute the most fundamental dimensions of ability, 

then the average inter-correlation between tests involving the same specific 
ought to be higher than the average correlation between any other group 
of tests involving a different specific. This, however, is not the case. 
. The inter-correlation of the Power tests or of the Speed tests, though 
involving different media of expression, is higher than the inter-correlation 
of. tests having the same medium of expression, but coming from different 
Sections of the battery (i.e., Speed and Power). 

It appears that the classification according to Speed and Power is more 
fundamental sinte it accounts for the larger proportion of independent 
variance. Within this criterion the presence of the Power factor can be more 
plausibly assumed than the presence of the Speed factor. The average corre- 
lation of Power tests is definitely larger than that of Verbal, Spatial and 


Numerical tests. 


FACTOR ANALYSIS 


is of the correlations by the centroid method resulted in 


The factor,arsalys | 1 
d on the left hand side of the table which 


the centroid factors presente 


follows : 
TABLE 2: CENTROID AND ROTATED FACTOR LOADINGS 
wow Te 
c I II *ROTATED POWER SPEED 
NRO FACTOR — G : g 
" LOADINGS LOADINGS d 
Lat Pe a Se 
S1 E! .7299 1491 Sl 4794 5703 
82 5142 .3559 s2 2289 .6356 
S3 .7055 .3719 S3 .3219 .7297 
s4 3820 3793 S4 .0638 .5352 
S 3582 , f- —.1565 s5 .3779 .0999 
Ss 7261 .1402 S6 4819 -5609 
PL- 6768 -.4373 P1 .8020 . 0777 
PA 8 .6585 ~.3752 P2 -7491 11149 
ae 5716 —4530 | P3 -1293 .0003 


*Angis of Rotation 38° 24’. 
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When these factor loadings were rotated so as to make all the load 
positive, the new factor vectors represented the directions of Spe i E 
Power. The only exception was the position of Arithmetic (Ss). m 
originally classed with the Speed tests yet in the analysis it appear o. m 
Power side with a very small loading on Speed. This result gould: oye E 
be explained by the fact that the scores on Arithmetic did not « Tod o 
much on actual speed of performance as on accuracy. Arithmetic i ae 
characteristic in common with the Power tests, namely, that it invo es 
multi-stage process which had to be accurate in its entirety. All the ld i 
ing Speed tests, on the other hand, were such that the solution co ue 
provided immediately in one stage. Another reason for the ks EL. 
position of Arithmetic was the fact that it was not really a test of abili Us 
the sense in which the other tests were. It was rather a test of proficie 
in a specific operation. essi 

Although Speed and Power could be represented by two ort E 
factors and thus could be regarded as two dimensions of ability, it wa "p 
necessary to demonstrate that these two dimensions were fundi d 
statistical language, we had to demonstrate that the factors of Spe - 
Power explained a greater portion of variance than the alternative fac 
Verbal, Spatial and Numerical. ’ tant 

Speed and Power emerged as the first two, therefore the most ine 24 | 
two, bi-polar factors. No amount of rotation of axes could change eit he 
the first two factors into a Verbal, Spatial or Numerical direction: fore 
specific factors, if present at all, might appear only as further and there 
less enoar factors. 


To find out whether any of these specific types of material, Yaba 
Spatial or Numerical, would appear as a further factor, the third cc G 
factor was extracted from the data. This factor had small loading 
doubtful significance. It had no psychological meaning even when Moo: 
Ways of rotation were tried out. In no position was there any indica PE 
that the direction could be represented by either Verbal, Spatial or e be 
cal ability. For our data, the factors of Speed and Power were found “acts 
more fundamental than the factors, Verbal, Spatial or Numerical; in 
they were the only meaningful factors, 


= » O — 
-—— cm E 


RESULTS 


» ich 
Referring back to our original hypotheses, it is evident that ability, We d 
is mainly expressed by the process of findin relations, can be ri cor 
along the two dimensions, Speed and Power:* This is verified by the can 
relation analysis and by the fact that the factors of Speed and Power re 
be extracted from the data. In this way the first hypothesis is verified- nta 
second hypothesis, which states that Speed and Power ere the fundam ier 
dimensions of ability, cannot be conclusively proved unless all other 2 eri 
native ways of classification are tested for importance, in a crucial p r 
mental situation. In our case we have selected the most popular ct asse? 
of classification according to the materialand the most popular € 


~~ 


mee aaea 
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Verbal, Spatial and Numerical. In comparison with these, the classification 
into Speed and Power appeared to be undoubtedly more fundamental. This 
Was so strongly pronounced that the factors Verbal, Spatial and Numerical 
Were completely suppressed and did not give any significant values at all. 


v 


CRITICISM OF THE EXPERIMENT 


When the results of this research were reported during the XIIIth Inter- 
national Congress of Psychology in Stockholm in 1951, they were received 
with both positive and negative criticism. Leaving on one side the positive 
comments, it may be useful to summarize the negative criticism and the 
replies that were made. 

There were altogether four negative comments: (1) That the distinction 
between Speed and Power means really the distinction between Speed and 
Accuracy. The latter, however, have often been shown to be very highly 
correlated. This has made it unnecessary to distinguish between these two 
characteristics. (2) That Power as used in this research is not entirely cogni- 
tive, but depends to a great extent on conation. (3) That Speed and Power 
factors were obtained from the analysis because the battery of tests was so 
arranged that ofe section contained Speed tests while the other section 
Contained Power tests. In fact, the factors represented only what was 
originally assumed. (4) That the sample on which the data was based, by 
Virtue of the fact that it was limited only to a highly intellectual group, gave 
Preference to the appearance of Speed and Power factors rather than Verbal, 
Spatial or Numerical. Even if this was not the case, the results cannot be 
Tegarded as conclusive unless they are based on a representative sample of 


the population. » 
D be answered by pointing out that a high correlation between Speed 
blished fact. Even if Speed and 


and Accuracy is by no means an esta 5 | 
ccuracy were shown to be related very closely, this would not apply in the 


Same way to Speed and Power. Although many people have use the word 
Power to signify Accuracy, in our sense Power does not mean Accuracy, but 
the Level (Altitude) of ability. Ji 1 
On (2), it must be agreed that Power is not entirely cognitive, but that it 
pends, in the causal sense, on conation. However, it must be also agreed 
at Speed depends on conation as well. Cognition serves conation and is 
Telated so intimately to it that to discuss it separately without any reference 
to conation is only possible in terms of verbal abstractions, not in terms of 
actual phenomena of life. In reality cognition and conation are inseparable. 
Without conation there woyid be no cognition and no ability. The value 
Of both Speed and Power would be equal to zero. The criticism that a score 
Ph a test depends on conation, however true, is not relevant. Bi 
Don (3), the arrazgement was not made for the sake of pre-determining 
1€ factors, but for the sake of identifying them in case they appeared. We 
in vided the battery into Speed and Power sections, but we also divided it 
ato Verbal, Spatial and Numerical sections. This we regarded as the only 


S . . a . 
tisfactory experimental arrat.gement in which the. relative importance or 
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the amount of correlational variance of Speed and Power, on the Hé. 
and of Verbal, Spatial and Numerical factors, on the other, an ide 
ared. Further, if Speed and Power were synonymous, they s O" people 
e given rise to two distinct factors but only to one general facto vc 
who were better on Speed tests should have been also better on Pow 
"This, however, was not the case. . i 
On (4), the sample used in our research was selective becana 
limited to a highly intellectual group. Had we been concerne m 
standardisation of results and the determination of the actual Spe resen- 
Power factor loadings, it would have been necessary to employ a ree à 
tative sample of the whole population. Our concern, however, Mo main 
test of particular hypotheses. In testing. our hypotheses the tas od an 
consisted in comparing the relative independent variance due to Spe 


i n E jal an 
Power as against the independent variance due to Verbal, Spat! 
Numerical dimensions, 


Our interest lies in 


t was 


d and. 


T ach 
determining to what extent the variance of, P 
he selection of the sample. Um M. direc 
Verbal, Spatial and Numerical than in f 
» then the hypotheses were verified only 


uld be verified again for other sections 


“tt 
Let us consider what was the actual nature of selection in our sample os 
may be truly said that the difference between the sample used and E sample 
section of the population lay in the fact that all the members of our thet 
had passed a certain scholastic examination and, in addition, most hasis in 
had qualified on ordinary speeded tests of intelligence. The cme lity as 
the selectiveness of our sample was undoubtedly on the general $ intelli | 
measured by Speed which, in fact, had been employed in ordinary pet? 


gence tests and as measured by Power which to a great extent ha 
required in scholastic examinations. 


sample were in any 
Spatial or Numerical 
with respect to the | est 
characteristics had shr 
on which a deliberat 
been made. There w. 
odds were rather overwhelmi 


bles 

: ab 
unk to the same extent % the variance of the vari; 4 
the 


ed 


a 
at on Verbal, Seed 
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of Verbal, Spatial and Numerical factors. Consequently the correlational 
variance due to Speed and Power can also be assumed to be relatively more 


' underestimated. 


The nature of the sample was then such that it favoured the appearance 
a Verbal, Spatial and Numerical factors rather than the appearance of 
ee and Power factors. If nevertheless, in the conditions which were 
Rea unfavourable for the verification of the hypothesis in the sense 

hey were more suitable for the verification of the alternative view, our 
hypothesis was verified, confidence in this fact must be at least as strong, if 
Not stronger, than in the case of its verification in a representative sample 


of the whole population. 


THE “TRIAD” THEORY OF ABILITY 


pare nature of conation is alike in all living organisms, so also is the nature 

cognition the same for all living organisms. There are, of course, differ- 

trices in degree of development. In lower animals only a very slight propor- 

tion of conative energy is converted for cognitive purposes ; in human 
eings the proportion is much greater. 

. The total quantity of mental energy which is created depan on the 
situation and on the capacity of the organism. The capacity epends on the 
two factors: the size and the resistance of the conductive paths designed 
to convert conative energy for cognitive purposes. When the size of these 
paths is small and the resistance is high, the capacity is low; when, on the 
ud pand, these paths are complex and the resistance is low, the capacity 

igh. 

With respectsto a particular simple situation, when the amount of energy 
Necessary to cope with the situation is small, the main difference between 
Various organisms lies in the degree of resistance. (Low resistance is achieved 

y frequent repetition.) "The latter determines the rate of conversion, or 
Speed. Since the situation is only a particular situation, not all the relay- 
Paths of the organism are involved to the same extent. Certain particular 
Paths are of special importance. This involves a specific ability. 

Following the same reasoning, it can be said that the Speed dimension 
of one specific ability may be different from the Speed of another ability. It 
May be presumed ae the environmental influences whether affecting the 
individual or the stock have been more suitable for the practice of one than 
the other. Consequently different individuals vary with respect to the 
Speed dimensions of various specific abilities. While some individuals have 
more facility for onc abilijj, other individuals have more facility for a 
different ability. — . 7 fuas bilities h ; 

Since the Speed dimensions ©: jos abilities have played an important 
part in survival, ismay be Pee that, in addition to particular facilities 
in particular situations, RT i acility for quick discharge of energy has 
also been establis ed. This wou indicate the existence of a general factor 
ot Speed-in various a A EOBy there ought to be a positive 
Correlation betwee? various f«cilities of expression through different media. 
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Since the Speed dimensions of Various specific abilities are positive) 
correlated, there must be a central factor which causes these positive cor i 
lations. Either then, it must be supposed, that lowering the resistor l 
one path decreases the resistance in all other paths, or a ‘central o 2 
must be assumed through which conative energy passes and whet ne ar 
transformed into cognitive energy to be subsequently used in parti 
paths. The latter, we presume, to be the case. Eu 

In lower organisms with no differentiation in cognition this is unc T to 
edly so. In more advanced animals and in human beings, in additio cni 
this ‘central organ' the differentiation into particular functions has ta e 
place. The Speed dimension of ability depends then on the ieu N. 
‘central organ’ and in particular paths connected with particular adap 
actions. 


but 
an adaptive response depends not only on Sp ME 


5 : : 2m : : rally 
simple particular instances of a familiar kind the response is nat riate 
: € F OR ilit 
response is sought in a series of trial activities. In these cases the abi 
transfer already possessed knowledge to the new situation is undou 


it- 
In certain particular instances when a specific ability is involved, the ds 
ability of the response depends on the complexity of paths,connecte ness 
this type of response. The complexity of these paths determines the r 2 o 
of the relations at the organism’s disposal. According to the richn: licit 
these relations, a new relation is discovered: in an explicit or 1m. p on 
manner. Since, however, the nature of relation as such does not depen 


; ien 
: : ; cula 
the particular relata, the complexity of paths connected with a partic os: 


ost 
Unlike the Speed dimension, Power, because it is completely, or ave 
completely, independent of the medium of expression, has no specific factor: 
for specific abilities. It is entirely dependent on the central, general itive 
To recapitulate, we can say that ability is this total impetus of riving 
energy discharged in a Particular situation. In nature it is alike in al m 
organisms. Quantitatively, however, it differs in different organisms ount 
respect to the two dimensions, Speed and Power. Power is the total E. 
of energy which is determined by the size and complexity of the ‘ce 
organ' and the particular paths connected with it. Speed is the ae ip 
transformation in the “central organ pas Ec speed of Gonder th 
specific paths. Since the resistance in different Paths may be different; 
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speed dimension, in addition to having the general uantity determined by 
: the resistance in the ‘central organ’, has also specific quantities in specific 
- abilities. 
. . Ability then, in its quantitative aspects, can be represented by the general 
factor of Power, the general factor of Speed and the specific factors of Speed. 
| These three components of ability, Speed, Power and Specific Ability, 
although fused in a particular action, can be separated from each other by 
| means of a suitable experimental design and statistical analysis. 
l 


SUMMARY 

The possibility of representing the general ability by two dimensions was 
demonstrated. These two dimensions were named Speed and Power of the 
general ability. 

In addition it was proved that the factors of Speed and Power were more 

ndamental than the factors representing specific abilities like Verbal. 

umerical and Spatial. 

The theoretical basis for the existence of Speed and Power was tentatively 
formulated under the name of the ' triad’ theory of ability. This theory 
assumed that ability in its quantitative aspects could be represented by the 
general factor of Power, the general factor of Speed and the specific factors 
9f Speed. 
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APPENDIX 
The three most difficult items used in the Power section are presented below : 


A VERBAL POWER TEST ITEM: 


Mrs. Blake invited Mrs. Brown to tea. During tea they discussed the weather, but 
when they were about to leave the table, Mrs. Blake asked politely : 

“Would you have a cigar, Mrs. Brown? ” 

“No, thank you", replied Mrs. Brown, “I seldom smoke them”. i 

“T don't smoke them regularly either, only when I am particularly pleased with 
something. I think that today I ought to have one ". d 

While Mrs. Brown was waiting for further explanations, Mrs. Blake concentrate 
on the cigar. After a few moments, however, she deeply inhaled, and having covere 
Mrs. Brown’s face with smoke, said with pride : 

“My youngest son is going to be married tomorrow sH 


Here they are in alphabetical order : Apa, BERNARD, 
E, Henry and Puur ”, 
“ Which one is going to be married? ” ing 
“T will tell you his name, but not directly. You must infer it from what I am go! 

a oO 


“ Apam and BERNARD, as you know, liv ago 
All doctors in our family married last year. Several years a£ 


Lawton. Frank Reed was the youngest and abies 

s the most experienced and oldest © a 
school football players. Miss Rosemary Reed became my daughter-in-law two years a£ a 
She and her husband live now in a cottage twenty miles from Londen; they beca 


| ATDI h is à 
farmers, Epwanp and Puitur, who are enginecrs, now live in America. Davni in 
ird Army officer. None of my sons who are farmers have ever played footba 

eir lives, 


| 
A j ere 
Ry is the only one who stays with me h 


er 
c ame occupation as Grorcr. Bernar follows the caf 
of his father. Although my husband did not belong to the medical profession, 
glad that tworof his sons became doctors. 


“Jack Lawton, whom I menti 
assignment with my late husband who was then 


two sisters, Brenda and Jean. My eldest son, Epwarp, fell in love with Brenda a 
since she cared only for military men, he, heart-broken, left this country and wen io 
merica. She nevertheless became my daughter-in-law; so did her sister, who lives ™ 


on the farm with one of my sons. Brenda's husband never played chess in his life b 


Mrs. Blake stopped and looked at Mrs. Brown’s Pisturbed face. 
“Well?” she asked, . 


but 


"I think I will have a cigar now "* 


“Help yourself, Mrs, Brown, but 
tomorrow? ” 


* 
> replied Mrs. Brown. ied 
which of my sons is going to be mart! 


D OD E NETTES » of course”, replied Mrs. Brown. 
“You are quite right”, said Mrs. Blake, passing the light to her friend. 


Complete the sentence spoken by Mrs. Brown by writing down the name she men 
tioned in her reply. 2 
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| A SPATIAL POWER TEST ITEM : 


Draw an appropriate drawing in the blank squarc. 


[E [31 C1 C'T 


^ NUMERICAL POWER TEST ITEM : 
Write an appropriate number in the blank square. 


` 


Book Reviews 


The Later Working Life in the Building Industry: A Study of 320 Ageing Mani 
Workers. By F. Le Gros crark. London: The Nuffield Foundation, 1954. Pp. 21 
Available on request. f 

This is the first of the studies of “ social factors affecting continued employment o 
elderly workers” which Mr Le Gros Clark is making for the Nuffield Foundatag 

Examining the records of 15,000 building workers who in recent years quit their ee 

with the London County Council, he found 320 men “ whose careers were more or left 

traceable from the age of sixty onwards ". He suggests that, although the majori ud 
because of old age and sickness, some 17 per cent. retired earlier than they pon dy 

done; they recovered from their illness and returned to work, but they left s s. 

afterwards because “ self-confidence and steadiness of gait and manipulation are not 


The report is presented as “aà ‘laboratory’ study of age in industry ” ; and it 1s ei 
claimed that the sample used is representative of the whole building industry : as 5 
work is usually more suitable for older men, 4 m 
in life as the employer could contrive, even at the co 


clear. When he writes, “ Only, by studying the 
ge shall we be able to salvage a E ed 
work”, he is tackling a social pro jous 
ot the place for a discussion of the eo 
causes that led to the final departure of these men from the industry. ... What ma he 
indication of the organic factors that decide W 


orkers ”, he seems to be anticipating a physio!® 
answer, 


Mr Le Gros Clark must be con, 
In this report he has, at the least, AMS 
deductions from the data available at present. ROUTE 


Annual Review of Psychology, Volume 5, 1954. Edited by c. P. STONE. Stanford i 
Annual Reviews, Incorporated, 1954. P. 


The 1954 Annual Review seems to have had, if Britain, the same mixed recep av 
as its predecessors. Some people (especially students preparing for their finals) s 
regarded it as heaven-sent. Others (especially teachéas of these same students) be € 
regarded it as the work of the devil, or several devils. What everybody seems to af o 
about is that it is expensive, and that it is odd that it cannct be bought in bits. ent 
it is asked, is likely to want, for keeps, both Egan's scholarij survey of the prec | 
state of our knowledge of hearing, and Wrenn's review of counselling methods? Soi 
individuals will, of course, and so will many libraries; but surely the question has po of 5 | 
The reviewer's copy of the 1953 book has been stolen, but he would not dream 


a 
spending seven dollars on a new one, much as he would like to have copies of half 
dozen of the papers in it. = 


p. ix+448. Price $7. tion 


! 

l 
all cases measures of rehabilitation following an illness might have enabled a man t° 
d 

l 

1 
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In the new volume, of special interest to readers of this journal will be Alastair 
Heron’s admirable chapter on industrial psychology. It is characteristically clear, com- 
prehensive and balanced; and it is a real review, not a string of drab and rather mean- 
ingless abstracts. Perhaps it could have been improved by some restructuring, for it 

as some rough corners (notably the section labelled, despairingly, ‘ miscellaneous 
topics’); but we must not complain much about this, for the chapter as a whole is first- 
rate. Comparable in quality is the chapter on educational psychology, by James Maxwell, 
of Moray House; but Maxwell’s personal likes and dislikes stand out a little too obviously 
at umes, and his writing lacks the detachment of Heron’s. E. L. Kelly, on theory and 
techniques of assessment, is excellent. His broad sweep of the field, which sometimes 
throws up very thoughtful reflections on fundamental problems, makes his contribution 
one to which reference is likely to be frequent. Tolman and Postman write on learning; 
Crutchfield on social psychology and group processes; and Brogden on statistical theory 
and research design. 

British psychologists who look through Professor R. W. Russell’s bibliography, at 
the end of his chapter on comparative psychology, may be somewhat taken aback when 
they find him describing their 1953 annual meeting as an animal meeting. However, 
even after remembering what happened at it, they will probably decide that his reference 
has merely been misprinted. ALEC RODGER 


Satisfactions in the White-Collar Job. By NANCY C. MORSE. Ann Arbor : Survey Research 
Center, Institute for Social Research, University of Michigan, 1953. Pp. x 4- 236. 
Price $3.50. 

. This is the third in the series of reports from Michigan on the relationships found, 

In various industrial settings, between productivity, morale, and certain aspects of super- 

Vision. The two previous studies—Productivity, Supervision and Morale in an Office 

Situation (1950) and Productivity, Supervision and Morale among Railroad Workers 

(1951)—have already achieved something like classic status. [There is a fourth study— 

Not published in book form—which antedates the one under review. It is by Donald C. 

Pelz, and is summarised in a short article entitled ‘Influence: A Key to Effective 

Leadership in the First-Line Supervisor ’, Personnel, November, 1952. This study merits 

equal recognition with its two predecessors.] 

The present book reports findings, obtained by interview methods, about the satis- 
factions of some 740 clerical workers in an anonymous American * large-scale organi- 
sation’, Their 73 first and second-line supervisors are also studied in detail. | 

Dr Morse sets out from a theoretical analysis of the róles of the worker and decides 
that there are four areas relating to a job which deserve to be considered separately : 
(i) the intrinsic interests and satisfactions of the work done, (ii) the-satisfaction the 
Worker finds in the human contacts with his colleagues, (iii) satisfaction with the Com- 
pany as an employer, and (iv) satisfaction with the social status afforded by the job and 

y its financial reward. An interview schedule was produced to cover all these areas in 
some detail. Each area was allocated from 5 to 8 questions, which were expected on 

4 priori grounds to give adequate and reliable samples of respondents' feelings. It was 

anticipated that questions would tend to 'scale' in the Guttman sense. In the cvent 

the intercorrelations were consid/rably lower than had been anticipated: average r's 

Or each area were .32, .18, .33 ghd .37. This meant that the questions originally allo- 

Cated to each area did not in fact form unidimensional scales. Dr Morse solves this 

difficulty by discarding eight of the original twenty-four questions, leaving four ques- 

tions to form a scale forseach of the four areas. By this means the average inter- 

Sorrelations of questiezis allocated to the same scale rise to .50, .39, -45 and .52. These 

Values are accepted as indications of adequate unidimensionality. The resulting four 

Scales are then inter-correlated to see that they are reasonably independent of each other; 

ne scale shows zero order correlations with the remaining three, the others inter- 

Sorrelate 43, .35 and .39. Despite these relatively high correlations all the four scales 

ate thereafter treated as if they weze independent. 
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r lace 
To this reviewer this seems to be a serious methodological i i e ne A 
Dr Morse discards one-third of the information which has been a is / he resili 
achieve scales approximating to her a priori categorisation, and alt NS aa from the 
scales are not independent they are treated thereafter as if they (dos d^ which accounts 
data given that there is a general factor of ‘ being generally satisfie uer oe 
for much more of the variance than any of the group factors do. The ar SR awet 
the whole matrix, and to take out the general factor before hunting i t follow. AA 
variations in a priori group factors, makes the whole analysis aima t in of arriving 
somewhat unconvincing. It may well be responsible, too, for the a culty: 
at any very broadly based explanations of the causes of high mora = ducüvity Man 

It is notable that the title of this book does not include the word pro nee "Y sio 
although some data on the relationships between morale, producnvitjs. s. e. the 
are given, this information is of little value because there are no detai di “hig 7 
measures of production used, nor about the extent of the difference bese report on 
and ‘low’ productivity groups. It will be remembered that in the earlie PE ae 
office workers the productivity differences between the high ' and ‘low EJ E. over 
established from direct measures of output, and although they were E Ba 
a long period, they did not exceed 10% of standard output. In the axe zi researc) 
the other hand, quantitative measures of output were not available and thi anel; thi 
workers had to rely on ratings of productive efficiency by management E between 
meant that it was impossible to say anything about the extent of pacs roduc- 
the output of the ‘ highs’ and the ‘lows’. In the present instance the data ^in groups 
tivity is confined to four matched pairs of work groups—i.e., 118 worker in TA 
paired for background characteristics and type of work, 56 of them being un er oad 
supervision ' and 62 of them under ‘close supervision ' (the ‘ generality ' or Uo rather 
of supervision being a measure of the personality and attitudes of the supervisors B 
than a consequence of the kind of work done by the groups). With this very iso 
number of groups the previously reported association between ‘ general ros wisi 
and high productivity is confirmed, but only to a very slight degree (y^ sho 
probability greater than .5). 

Despite the methodological 
empirical data. There are abo: 
various types of information c 
that is of interest, though wi 
people doing more complex 
routine work, though some 
that supervisors underestim 


k 
c. One finds confirmation of Dr ea ks 
supervisor has with his boss has a crucia times 
activities. The tables are, however, SO ed in 
are usually lumped together, pue c 
fferences to appear; the demographic 9 9% 
of the non-supervisory population and 2s 
but thereafter one caynot find out the ages, pes 
men and women sepa tely. Tables are given e 
nd satisfaction, and betwee) length of service an! ice is 
g the relationship between and length of serv is 
tatement is made, “ There are Toz;sufficient cases we bles 
th of service with age held constant .'. .”, N in the ui 
it is worth, this reviewer found partial correlation 
+.03 + .10 between satisfaction and length of service with age held constant, anc 


$ 5 É A in 
+ -24 + .09 between satisfaction and age with length of service held constant, 
recent study of 108 women workers in a London e“fice.] 


omitted, and the surprising s 
the independent effect of lengi 
being over 600. [For what 
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Apart from her initial premises, Dr Morse makes two excursions into theory building. 
The first, which is quite interesting, seems to boil down to something like this: “If 
you get what you want in life you will tend to be satisfied, but if you want more than 
you get you will not”. Dr Morse produces some empirical evidence to support this 
hypothesis. The second excursion purports to be a theoretical analysis of something 
called * motivation '. It is unfortunately the case that your reviewer did not understand 
this chapter. Whether his failure was due to the tortuous way in which it is written 
or to genuine logical errors in the arguments (‘amounts of productivity ' seems to be 
a category muddle, since you can’t have an amount of a ratio), will have to be left to 
other readers to decide. 

The book is a rather disappointing successor to the previous reports. While it con- 
tains a great deal of empirical material which is of interest to those professionally 
concerned with the measurement of morale, the statistical treatment appears insuffi- 
ciently drastic and unjustifiably ramified, and the literary style is of a complexity that 
will deter all but the professional psychologist—who, alas, has become inured to this 
Sort of thing! JOHN D. HANDYSIDE 


Symposium on Fatigue. w. F. FLOYD and A. T. WELFORD (Editors. London: H. K. 
Lewis, 1953. Pp. viii+ 196. Price 21s. 

The subject of * fatigue’ has interested scientists for a long time—scientists claiming 
allegiance to several different disciplines, particularly physiology, biochemistry, neuro- 
logy, and psychology. This interest was stimulated by operational problems relating 
to ‘fatigue’ arising during the last war and has continued to develop in the post-war 
years, The war research sought for answers not only to questions of the basic nature 
of * fatigue ’, but also to questions regarding the control of ‘ fatigue’ and the invention 
of biochemical and behavioural aids to this end. The fact that the majority of contri- 
butors to the present Symposium on Fatigue are associated directly or indirectly with 
Organizations conducting research on problems in their particular specialities arising 
in industry and the military services indicates the importance with which the practical 
Problems of ‘ fatigue’ are viewed today. 

Several revigws?of theory and research in ‘fatigue’ have appeared during the past 

fteen years, A number of the matters arising in these earlier reviews also appear in 

€ present volume, which contains new information, some new points of view, and, 
happily for the reader interested in research, a number of problems in need of further 
attention. wae : 

Superficially, it might appear that the disciplines involved in the study of fatigue 

‘ave relatively few areas of overlap. However, the present symposium indicates that 
ey can and do get together on this topic of mutual concern, and presumably; 
although it is not always certain, understand each other's point of view. Their indivi- 
dua] interests become apparent when usages of the term ‘ fatigue’ are examined. The 
efinition of this term is a matter of real contention, as one already published review of 
the subject noted 


the present volume indicates. Bartley and Chute in their 1947 text on s 
that". A tendency not to define fatigue, but rather to state that certain symptoms 


arise from it, represent it, or are die to it, is characteristic. There are said to be three 
Classes of pertinent phenomena : ‘se work done, the physiological effects, and the con- 
Scious experiences ". Among the/* classes are to be found dependent variables within 
the range of interests of all the Asciplines concerned and the present symposium samples 
many of pp I x 

4 Most ee, seen fit to begin their discussions with a brief descrip- 
tion of the ways in wach they intend to use the term * fatigue’. ‘The major tendency 
: "veni iable or theoretical construct defined in terms of certain 
d and certain physiological behavioural and/or sub- 
Sir Frederic Bartlett describes the essential 


i ivi i ] operation: 
xercise of (an) activity under its normal opera: 
*. . , lead, either immediatelv 
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or after delay, to deterioration in the expression of (the) activity . . .”. This way of 


“using the term ‘ fatigue’ is not followed by all contributors. For instance, Professor 


Ryan centres his discussion on what he has called the “ concept of effort”. ‘ Effort’ here 
refers to “. . . the experience of the individual as he works". It is employed as an 
independent variable and a search is made for physiological changes which. correlate 
with it. Such a point of view may be thought of as lying between the position first 
described above and that emphasized by Bartley and Chute in stating that ". . - the 
subjective constituents of this fatigue pattern are not to be taken as epiphenomena, or 
as symptoms of fatigue, but as fatigue itself". These differing usages of the term 
‘fatigue’ should not be troublesome to the reader of the present symposium as long as 
it is clear which is being employed in any particular context. The research worker 1n 
this field will concern himself with the precise operations by which the essential cong 
tions are manipulated and the consequent dependent variables are measured. Since t z 
present symposium is concerned primarily with research methods and the results of the! 
application, it would seem desirable to evaluate the various contributions from this 
point of view. 

As the editors have remarked in their preface, it is difficult to separate the papers 
into those of a distinctive physiological or psychological nature, since continuous Wor 
is associated with physiological, behavioural and subjective experimental changes. 
Which of these classes of dependent variables a particular chapter emphasizes 1$ a 
matter of the contributor’s choice and in many instances he has chosen more than 2 
of a 
failure of fibres to be excited by afferent nerve impulses, or by impairment of conduction 


r tasks in industrial situations and to attempts to d Ives 
means of postponing the onset of fatigue. These latter methods are not in themsel 


duce I, J. S. Haldane anc 
utions are in terms of the new fields to which the metho 


: : : E 
continuous work are well illustrated in reports on “ visual fatigue”. For examp!¢ bey 
Chapter states that sub-optimal lighting conditions affect seeing "". . . because i5 
necessitate undue muscular exertion in getting the required information, but 2 d 


A jon an 
or the processes of interpretation, the. 


s en 
and psychological factors, particularly vs 


of thermal conditions faces the difficulty of distinguishing between direct € 
temperature changes and indirect effects, such as differences in ‘motivation’, W^ 
appear to play such an important part in “tropical fatigue’. Methods of separating 
such factors are suggested, for instance, in Dr Séhwab's chapter on “ Motivation 

Measurements of Fatigue ”, Using a technique referred to as “electronic ergograph s 
some control over level of motivation has been achieved by driving a muscle direct ¥ 
with an electric current similar to the normal motor ‘verve stimuli to the muscle P^ 
ducing the work, thus studying fatigue of the muscle èwithout involving the subjec é 
voluntary control. These important rela b [ 


x e 
- mpe tions between * dii es’ and work decrem by 
are recognised to be of basic importance in research on fabboe and are discuss 
several contributors, B3 


In considering the primarily behavioural correlates of continued work, Sir F pease 
Bartlett has emphasized three Primary criteria of deterioration, The earliest, and iye 
delicate, is an “. . increasing irregularity in the interval timing lay-out of the succes?" 
items of the performance which must be repeated ’”:’ The second is “a splitting," P 


ic 


P 
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disintegration of the field of display . . ." and the third, a “. . . progressive widenin 
of the field from which selection is made and consequent loss of direction”. The a E 
adon of these criteria is illustrated in a research report on “ short-term fatigue M 
E ^ . the deterioration of performance was almost entirely localized in the 
po un apis of the skill . . . and in another report on continued work 
E gy peo s of time where deterioration of performance appeared to result pri- 
mies : — changes in “ the perceptual mechanism ". One contribution of 
d nterest to psychologists concerns itself with the learning and retention of 
or skills, discussing certain basic training problems in terms of current research 
results and learning theory. 
" The present symposium is not intended to cover the subject of fatigue completely. It 
is not primarily a review of the present status of the field and it is not systematic in 
its approach. It has the major virtues of many such symposia : it brings together research 
pos from different countries; it presents the results of recent research; it contains 
scriptions of new methodologies and techniques that will be useful to researchers 
Hem a and, it is particularly fruitful in suggesting a number of research problems 
ies dee en tabiy be attacked. Lest the ‘ practical * reader feel discouraged with the 
ee er a questions still to be answered, the symposium suggests that our present 
- ge makes it possible to improve methods of work, to design machines to reduce 
ort required and to reduce the amount of disability attributable to faulty use of 
processes involved in work. R. W. RUSSELL 


Design for Production. Anglo-American Productivity Report. London : British Pro- 
ductivity Council, 1953. Pp. x+68. Price 3s. 6d. 

P roduction Control. Anglo-American Productivity Report. London : British Produc- 
tivity Council, 1953. Pp. x+ 130. Price 5s. 

One might have expected these two reports by AAPC specialist teams to be largely 
complementary. In a way they are, and yet they are astonishingly different. The terms 
of reference of the Production Control Team were “ to investigate production methods 
and procedure from finality of the design stage to despatch”. The Design for Pro- 
duction Team set out to study “how design can be integrated with production to 
ensure the best utilisation of available materials and standard parts. To examine the 
methods adopted for securing effective co-operation between research, design, develop- 
BE and engineering departments through purchasing and production to sales depart- 

ent , 

Thus in their terms of reference the teams 
Control report takes one on an arid safari in a jungle of forms. One catches an occa- 
Stonal glimpse of the natives—progress chasers with walkie-talkies, expediters on motor 
Scooters, and other servants of the Ens Entium, Central Control. c , 
mf Design for Production Team describe a different culture. Here there are people 
$ earts as well as slide rules, with enthusiasms, loyalties, ambitions, gripes, with— 
In. short, temperaments as well as talents. Well over half this report is devoted to 
Such ‘human factor’ matters as recruitment, training, formal and informal communi- 


Cation in the management structu; e, promotion, amenities and trade unionism. It 


makes fascinating reading. lt shov.d be said that the report is probably just as descrip- 


tive of United Kingdom practice ^s it is of American. 
Th i i heavy going. Whil doub 
e Production Control repor’ is, by contrast, heavy going. "^ rile no one can doubt 
the value of properly organised control systems, this survey, by citing so much detailed 
evidence of methods employ<d by various American firms, does raise doubts whether 


800d production control ~annot be achieved without such a plethora of paper-work. 
JOHN D. HANDYSIDE 


have set their themes. The Production 


Acton Society Trust, 1954. Pp. 79. 


Management Under Nationalisation. London : 
Price 7s. 6d. 

x This report, prepare 

arried out by Chester during 19:952. 


d by T. E. Chester and J. H. Smith, is based on field work 
It is that rare thing nowadays—the half-way 
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house between a scientific investigation and a narrative of interesting mE Pr. 
It avoids the dullness and aridity of much sample-based rescarch—the kin “i cil 
which finishes in the half dozen blinding glimpses of the obvious, all to m. = i 
places; nor does it give the reader the impression that he dare not generalise ro! 
particular cases described. And there is a complete absence of polemics. dvanes 
The task undertaken was to examine the dilemma of trying to obtain the ac viata 
of centralisation (co-ordination, being able to afford a high standard of specia er, 
and yet retain the advantages that go with local autonomy. Four examples ci od 
all of them of operational managers, men responsible for on-the-spot, rs 
decisions. They are: the area general manager in the coal industry, the pow 
superintendent in the electricity industry, the district manager in the Road ^h fe 
Executive, and the manager of a local undertaking under the Gas Board. eae $ 
device of using a single, composite representative of each of these, the imp 
nationalisation is conveyed in concrete terms. . d shown 
The chief difficulties and problems are then highlighted and discussed, and s lam 
to differ little, in essence, from those of all large undertakings, public and private. hae 
particularly indebted to the authors for (i) their illuminating comments on ks tios 
and-staff’ system of organisation; (ii) the appraisal of the functions of the Tout 1 
Coal Board Division; and (iii) an account of the organisation of the Wales Gas | uM 
(How the other three operational managers must envy ‘Mr Jones the Gas’ : "Ability 
tions to him from the Gas Board begin - ‘1. Carry on to the best of ga. 23 
and do not wait to act until you are told unless a specific action is expressly orbi ae: the 
The report ends with two warnings: the first is that it is dangerous to se ia 
difficulties as teething troubles; the second urges operational managers .to ata 
whether the functions of management may have to change because of increa 


Enam ; -a Ra aaa eds 
specialisation, and whether the whole conception of responsibility in industry ne 
re-exploration. - 


Seven and six seems a lot for 79 pages. It is worth twice the money. 


DENIS MCMAHON 


An Introduction to the Theory and Application of Motion Study. By, ANNE G. SHAW: 


Manchester and London : Harlequin Press. Revised Edition, 1953. Pp. x3 
8 plates. Price 6s. 

Most readers of this Journal will be familiar with 
The Principles and Practice of Motion Study, 
praise from both psychologists and motion study 
the same ground in much-condensed form, so tha ra 
new. «It is, in, fact, a revised version of a wartime issue by the Ministry of Aire 
Production, circulated in 1944 to stimulate awareness of the benefits which can 
obtained from an enlightened application of motion study. dy’ 

Attention is drawn in the opening section to the distinction between ‘ motion stu! EE 
and ' time study '. These are complementary, rather than similar or opposing SEE ich 
As in her more comprehensive text, Miss Shaw restricts herself to the former, es 
is defined as “ the recording, analysis, and critici examination of the methods Adr 
movements involved in the performance of any pi&e of work and the dereiop a 
easier and more productive methods”. All the tcchliques commonly used in indus | 
and elsewhere for the above purposes are mentioned, à*d described more or less brie 7 
Process charts of all kinds, micromotion study, and Weys of recording the path e 
movement, are included, leading on to topics like the “taracteristics of easy mod 
ment ", "arranging the workplace ", and * installing a new^zsethod ". Several pr 


E E 5 $ £ ify the 
tical examples from industrial experience, and illustrations, are used to amplify 
verbal descriptions. 


The book is so aptly entitled an ‘ Introduction ’ 
cations and omissions would 
to a subject about which th 


the author's former publicas 
Which has so deservedly received d 
practitioners. Her present book us 

t it cannot be expected to add any! g 


ae - i :mplifi- 
that criticism of its obvious ss 
probably be out of place. However, even an introdu ie 
ere is much misconception should endeavour to pou 
7 


| 
| 
| 
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more than a bare, uncritical account of technical procedures for which the scientific 
basis is in no way so unchallengeable as their practical success might suggest. As an 
aide-memoire for students undergoing training in practical motion study, the book has 
a valuable réle. It is to be hoped that the more thoughtful of them will turn to the 
larger texts (including her own) which the author lists at the end. D. WALLIS 


© Introduction to Experimental Method. By J. c. TOWNSEND. London: McGraw-Hill, 
1953. Pp. ix+220. Price 32s. . 
This is a disappointing addition to the admirable McGraw-Hill series on psychology. 
The author's (or publisher's) idea was a very good one, for there is indeed a lack of 
‘books providing the student of psychology with sensible, realistic explanations of 
Scientific methods of enquiry, experimental and non-experimental; but it may be doubted 
whether the idea has in fact produced anything very valuable here. The book seems to 
miss its targets, one after another, either by going off tangentially or by running short 
of energy when it is otherwise getting on quite nicely. It is difficult to escape the con-' 
clusion that, sometimes, Dr Townsend is not absolutely sure what he is talking about. 
But it may simply be that he has committed his good idea to paper before giving him- 
Self time to think about it properly. Certainly, this is suggested by the somewhat 
Jejune character of the opening chapter on psychology and science, and of some later 
chapters on statistics. ALEC RODGER 
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Sex and the Social Order. By GEORGENE H. SEWARD. London: Penguin Books, 1954. 


Pp. x 4-276. Price 2s. 6d. K 
Group Dynamics : Research and Theory. Edited by poRWIN CARTWRIGHT and A. F. 
ZANDER. New York : Row, Peterson & Co. London : Tavistock Publications, 1954. 
, Pp. xiv-+642. Price 35s. 
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l Association Manufacturing Series No. 214. New York: A.M.A., 1954. Pp. 48. 
Price $1.25. 
Is Management a Profession 
. 28. 
: ric ond Industry—the Pattern of the Future? By SIR H. HARTLEY. The First Fawley 
Foundation Lecture. University of Southampton, 1954. Pp. 24. Price 25. 6d. 
ental Health and Human Relations in Industry. Edited by T. M. LG. London : 
Fi H: K. Lewis, 1954. Pp. xx+266. Price 21s. — h 
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T Research Council. London: H.M.S.O., 1954. Pp. ix+ 16. Price 1s. 
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T Berkeley : University of Califo nia Press, 1954. Pp. vit 233:313- Price $125. 
he Regulation of Businessmen: Social Conditions of Government Economic Control. 
By roserr £. rane. New He.en: Yale University Press (London : Geoffrey Cum- 


berlege), 1954. Pp. xiv-+ 14. Price $3.75 (305-). E 
É Riven Pinay in tie 'Diesel Locomotive Industry. London : British Produc- 
tivity Council, 1954. "p. 22. Price 25. 
Rehabilization. ie iin London: 
Price 55. 6d. 
"dustrial Engineering: Report of a Visit 
"SA; Team. London: British Productivity 
ift Work. By F. p. coox. London : Institute o 
Tice 45. 


? By L. URWICK. London: Urwick, Orr & Partners, 1954. 


British Council fer Rehabilitation. Pp. 1-32. 
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Putnam, 1954. Pp. x--86. Price $1.50. "e 
The Working Fitness of Older Men (Second Report on the Later Working Life in the 
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Electrical Accidents and their Causes, 1952. MINISTRY OF LABOUR AND NATIONAL SERVICE- 
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